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One night in Christmas week, Siibnown schooner, during a gale, cut through the destroyer ‘‘Warrington,”’ severing forty feet of her stern. 
} HOW A SCHOONER SHEARED A DESTROYER. —{See page 65.] 
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j ] M 

progress in scientific knowledge and_ industrial 

acl ement, 


Lessons of the Equitable Building Fire 


O emphasize obvious lessons in regard to the 
tire dangers attending the commercial cen- 
ters of a great city there was hardly re- 
guired uch a ea! istrophe is the recent burning of 
the antiquated headquarters of the Equitable Life 
Assurance Society. That a building of far more 
modern design and construction, filled with office 
furniture, books, records, and other inflammable ma- 


terial, could be ali but totally destroyed, has long 
been known. Nevertheless, the fire, attended as it 


was by the temporary dislocation of business for 
the financial interests of the metropolis and the 
more permanent complications resulting from the 
loss of valuable legal and other documents. brings 
once more before our commercial communities the 
fearful price they ar lestined to pay for permitting 
buildings far from fireproof in business districts. 
On the other hand is a cause of congratulation 
that notwithstanding fre ing weather, a fierce gale 
and all conditions favorable to the spread of a 


conflagration, an efhcient fire department was abl 


prevent wholesale destruction of life and property. 


to 

Handicapped as it was by zero temperature and th 
too tardy receipt of the first alarm, the record of 
the New York Fire Department at this great fire 
is one worthy of the highest commendation. Not 
only was the Equitable Building itself far removed 


standards of fire proot construction as 


fact, 


from modern 


largely its neighbors (in economic 


t\ pified 


onditions were calling for its early demolition 
but it was located without the present limits of the 
eh pressure fire service zone, rendering necessary 

he use of steam fire engines. 

With the high pressure system there would have 
been instantly available enough water under pres 
re sufficient to send it to the top of the Equitable 
} iding ind the speetacie of fire engines being 
zen fast in the ice would have been missing. 
urthermore, were such high pressure hydrants con 
ted with the standpipes of the building, not to 
ntion these of adjacent structures, sufficient 
r would have been available in the interior 


from shorter lines of hose more rapidly stretched in. 


if. as may be a feature of future high pressure 


mains or hydrants were permanently con 
the 


raing, 


nected with building standpipes by valves at 


curb or sidewalk under control of the firemen, valu- 
ble time might be gained in bringing to bear the 
resources of the city fire department. Yet under 
existing conditions a large fire confined to the build- 
ng of its origin and restricted to a single block is 
an :ccom plis hime nt of no mean merit and one rather 
reassuring to the occupants of New York sky- 
scrapers to whom the possibilities of a “conflagra- 
tion in the air” have been presented. 
tut it is not so much by city fire departments 
that lessons are to be learned. It must be remem- 
bered that “fireproof” is a relative rather than an 
absolute term. and a building so designated when 


filled with inflammable mate rial becomes combusti- 


ble. Granting that the Equitable Building was of 
obsolete or “sub-standard” construction, and that 


ny inquiry into its construction would involve past 
rather than present conditions, the conclusion is 
inevitable that when a fire once gets beyond con- 
trol the same general results will follow even in 
many “fireproof” buildings similarly utilized and 
maintained. Of course the best construction must 
be and obtained, but than this a 
due regard for the dangers of fire must be observed 
even in buildings of the best type. The responsi- 
bility must be shouldered by owners and tenants and 
satisfactory conditions maintained by municipal in- 
spection and regulation. Every building over six 
stories in height must supply its own fire protec- 
tion, and by its system of maintenance no less than 
by its construction and equipment it should be im- 
possible for any chance fire ever to reach serious 
dimensions. By metal sash and window casings and 
should protected from the ex- 
posure hazard caused by adjacent buildings, which 
is the case with skyscrapers in the neighborhood of 
the Equitable. Although safety devices and auto- 


demanded more 


wire glass it be 


matic alarms may be installed, a fire can soon 
develop to serious dimensions if there are at hand 
but a watchman or two and a few ignorant em- 


ployees unskilled in using the building hose and ex- 
The most perfectly constructed fire- 
New York are the _ best 
equipped for fighting fires, not only within their own 
walls, but in adjoining buildings, as was shown at 


tinguishers. 


proof sky scrapers in 


the Equitable fire by the use of fire streams from 
the Hanover Bank and other buildings. While 
a complete auxiliary fire-fighting equipment and 
a well-drilled force is essential, it does not mean 
that the alarm to the city department should 
be delayed an instant, for at best the heavier 


pressures and hose lines can be used only by trained 
firemen, and the loss of valuable time may be vital. 
That cannot be laid on the ad- 
vantage of equipping a building with various pro- 
tective devices it is only recall the 
experience of the non-fireproof building of the Cali- 
fornia Electric Company at the time of the San 


too much stress 


necessary to 


Francisco fire. Notwithstanding a hot fire which 
destroyed every adjacent structure, this building 


was saved, simply because it was well supplied with 
standpipes and attached hose used by intelligent em- 
ployees and fed from a well, pump and tank in the 
basement as well as from a roof tank. 


It may be said that the problems of fireproof 
construction and fire protection and prevention are 
now well understood. Wonderful progress has 
been made on the technical side, and even in the 


highest buildings reasonable safety to life and prop- 
guaranteed if plainly indicated precau- 
In 


short the question has passed from engineering and 


erty can be 
tions are taken in construction and maintenance. 


technology to economics and municipal interest and 
The 


building 


idministration. sins of omission and commis- 
American of the re- 
quire a long and expensive period of expiation, but 
they are no excuse for improper construction in the 
future. Architects. men and 
ipsblic spirited citizens are uniting to formulate 
good codes. Their and 
the of the public rather than of 
special interests and politicians lie with the people, 


sion in past may 


engineers, msurance 


enactment enforcement in 


interest whole 


ind it is to their awakened consciousness that we 
must look for the removal of a national reproach 
which such incidents as the Equitable fire ac- 


centuate. 


The New York Automobile Shows 


URING the past fortnight there have been 
no less than four automobile shows in New 
York city. Preceded by a show of foreign 
the Hotel Astor, the twelfth annual 
opened in Madison Square Garden. This 
which is the last that will ever be held in the Gar- 
den owing to the tearing down of this historic 
building next month. extended over two weeks, from 
the 6th to the 20th, and was in two parts. Last 
week was given up to pleasure vehicles, while dur- 
ing the present week commercial cars have been on 


cars at show 


show, 


exhibition. 


Exquisite bodies and _ self-starting and _ silent 
motors were the most noticeable features of the 


pleasure vehicle show this year in the Garden. Run- 
abouts and touring cars were invariably fitted* with 
fore doors, as began to be the case last year. This 
vear, however, there were excellent closed 
cars, both inside-operated coupes or Berlines, as 
well as roomy In many of the latter 
type on exhibition the front seats were as com- 
pletely inclosed as were the rear ones. A large 
electric inside-operated brougham upholstered with 
light tapestry atiracted particular attention. 

The coupé was the principal type of body dis- 
Chief of these was 


many 


limousines. 


plaved on the electric vehicles. 





a roomy, low-hung Berline with wide facing seats 
over the batteries, sv that there were no unsightly 
battery boxes un the outside of the bodv. The motor 
was mounted in an inclined position above the rear 
axle, and drove the differential at the center through 


a worm gear. The efficiency of this form of drive 
was shown by a rear axle exhibited in motion, driven 
by an electric fan mounted in place of the motor. 
A blast of air from a larger fan placed a few feet 
away rotated the idle fan which, through the worm 
gear, turned the axle. Lead “Exide” batteries were 
used on most of the electrics, but Edison cells could 
be substituted if preferred for from $200 to $600 
extra. The lead batteries have a guaranteed life of 
20,000 miles without cleaning or renewals, whereas 
the Edison nickel-iron cells are guaranteed for five 
years irrespective of mileage. Edison cells were 
shown being raised and dropped three-quarters of 
A vehicle cell is said to have 
been tested in this manner and dropped a full inch 
2,000,000 without shaking any noticeable 
amount of out of the grids. With 
the electrics were shaft- 
right angles to the rear 


an inch while in use. 


times 
active material 
one or two exceptions, all 
driven, with the motor at 
axle. 

There were no chain-driven cars of any kind at 
the show, with the exception of a single low-priced 
runabout and a friction-drive machine. Shaft drive 
is now practically universal. 

Magneto ignition has nearly as much vogue as 
shaft drive. It is employed on probably 98 per cent 
of the- cars. A _ few still of the 
single-spark battery systems employing dry _bat- 


use one several 
1g 
teries on a source of current. 

As for motors, the Knight type of sliding sleeve 
engine has been adopted by several-of our leading 
manufacturers now that it has been tried and proven 
for several vears abroad. Sectional models of the 
Knight motor and the regular poppet-valve engines 


were shown on the various stands. There were few, 


if any, novelties in motors. A single exception 
(described on page 72) was exhibited in the base- 


ment. This had a split ring that was moved up 
and down about an inch near the top of the cylinder 
above the piston, and that covered or uncovered 
ports in the cylinder walls. This invention of the 
French pioneer Renault may possibly displace the 
sliding-sleeve type of motor, as the latter has the 
The Knight motor is still a 
novelty in America. In the European shows of late 
many new types of rotary-valve motors and the like 
have been These are the result of the 
Knight motor, which set all the foreign inventors 
working. 


poppet-valve_ type. 


shown. 


The two-cycle motor does not seem te have in- 
creased in use, and beyond the three or four stand- 
ard marks, none was on exhibition. In the Grand 
Central Palace show three different firms exhibited 
air-cooled two-cvcle motors upon commercial vehi- 


cles. Two of these were of the 3-eylinder vertical 
type, with a 4-inch cylinder having cast flanges, 


while the third had flanges built up of applied cop- 
per forks wired to 314-inch cylinders. A novel de- 
livery tri-car designed by H. P. Maxim was exhib- 
ited at the 
four-cycle motor was mounted above the front wheel, 
which it drove by a chain through a new type of 
friction clutch running in oil. On top of each ex- 


Palace show. A 2-cylinder, air-cooled, 


haust-valve chamber was a vertical tube about 18 
inches in length by 114 inch in diameter. These 


tubes were half filled with water while the air was 
partially exhausted, the idea being that the exhaust 
valves will be kept cool in this way without a water- 
cooled head, pump, ete. Both the main and auxil- 
iary exhausts were connected to a muffler built along 
the lines of Maxim’s gun silencer. At the Garden 
show but one air-cooled make of car was exhibited. 
This is the product of a pioneer American manu- 
facturer who still sticks to the air-cooled motor and 
in a 6-cylinder, four-cycle model of 4 

Nearly all builders of high-priced cars 
The engines of 


shows it 
inch bore. 
show 6-cylinder models this year. 
some of these are comparable to motor boat engines 
in size, the cars being veritable road locomotives. 

An excellent display of motor bicycles yas a fea- 
ture of the Garden show. While t#¢s@ were not 
fitted with self-starters like mvany of the autonw- 
biles, they nevertheless ¢had clutches, starting 
cranks, and two-speed gears, and-were thoroughly 
up-tesditt, Singles*two, and four-cylinder models 
were shown. ere are said to be 75,000 of these 
“poor + desencbites” in use in the United 
States. 

The -starting systems shown consisted of elec- 
trie (i; Fition dynamo geared to the flywheel), com- 
pressed air, and acetylene gas. The last is very 
neat and simple, using the compressed gas from 
thé tank carried to suppiy the headlights. These 
ie f-starters make the gasoline car as practical for 


} ady to drive as is an electric. 
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Electricity 


Miniature Ball-lightning.—A phenomenon in the shape 
of a traveling globular spark was noticed by Leduc in 
899, and more recently Dr. Morin made some observa- 
tions upon it in Europe. To produce it, two needles are 
nut down on a photographic plate and connected with 
a static machine. A globule starts from the negative 
needle and moves slowly along the gelatine to the other 
pole. Its path is shown by the decomposition of the 
silver salt and the burning of the gelatine. Dr. Morin 
now uses a stronger machine, and finds that the globules 
now make up a continuous stream and also take a num- 
ber of branching paths. He works in the dark and then 
develops the plate so as to obtain curious ramified phe- 
Much depends on the kind of photographie 
globule streams are not 

The action seems to take 


nomena. 
plate that is Such 

affected by the magnetic field. 
place only in a discontinuous medium such as is given 
with its particles sur- 


used. 


by a photographic emulsion, 


rounded by the non-conducting gelatine. 

Novel Spark Producer for Wireless Apparatus.—A 
new wireless method employed by M. Paul Jegon in 
France may prove of considerable practical interest as 
made to 
work much more safely than before by The 
method depends on the use of a new spark producer 
which avoids the formation of an are and thus has an 
idvantage over the usual kinds. M. Jegon discovered 
that when two spark balls were placed at the greatest 


it is claimed that a wireless station can be 


its use. 


sparking distance, and then one ball was surrounded by 
a circle of wire connected to it, the sparking distance 
could be doubled and the spheres thus separated con- 
siderably. This property is not true for an electric are, 
so that an are cannot jump at this distance and the 
formation of an are is thus avoided. The wire takes the 
shape of a ring and surrounds the sphere without touch- 
ing it, the face of the ring lying perpendicular to the 
gap. An must made between 
the ring and the sphere, however. Where a cylinder is 
used, the wire then takes the shape of a rectangle. The 


electrical connection be 


method is very good for use with musical sparks. 
Wireless Around the World.—!n our issue of Decem- 

ber 28rd, 1911, referred to the plans of the French 

Government for a chain of wireless stations in French 


we 


colonies by which messages can be sent around the 
world. Other countries are engaged upon similar 
projects for their colonies, especially Great Britain. 


The route chosen will take in Gibraltar, Malta and 
Alexandria in the Mediterranean then Aden, 
fombay, Colombo, and Singapore in the Indian Ocean 
the Australia 
sent by Montreal 
There 


region, 


From here messages will reach 
and will then different 
and Glace Bay, crossing the Atlantic to Cliffden. 
will branches from this 


reach the Cape and other parts of the African coast, 


region. 


he posts to 


he general course so as to 


also China, Dy of Singapore, with one post 


and 
located at Hong Kong. 
an enterprise for connecting Berlin with the African 


way 
Germany is also at work upon 


Messages will be 
the 
connection 


colonies and the Pacific possessions. 
sent Africa from the 
Italy to make 
with one station at Pisa and others at 


coast. 
with Africa, 
Massaouh and 


east to west 


across 
also proposes 
Tripoli. 

German Experiments in Electroculture. 
esting experiments in electroculture, which 
ducted at Dahlem, during 1909, 
deseribed in a recent official report published in Berlin. 
A certain number of plants, including spinach, radish, 


Some inter- 
were con- 
been 


Germany, have 


cabbage and lettuce, were adopted as standards, for the 
purpose of comparison. These were not artificially elec- 
trified, but on the other hand were not shielded in any 


from the normal electricity of the atmosphere, 


way 
which is found to be an important factor in plant 
growth. The growth of these “control” plants was 


Another group of similar plants 
by 


rated as 100 per cent. 
was exposed to intensified atmospheric electricity 
These showed 
10 per 


means of currents on an overhead wire. 
an increase of yield amounting to from 15 to 
cent. <A third group was treated with artificial high- 
tension electricity (direct-current). With a strong cur- 
rent the yield varied between 90 and 105 per cent, i. e., 
it averaged below the normal. With a weak current it 
was from 100 to 125 per cent, i. e., on an average, con- 
siderably above normal. In a fourth group, comprising 
only dwarf French beans, the plants were covered with 
a wire cage, arranged to exclude the natural electricity 
of the atmosphere. These showed a yield of only 86.5 
per cent, i. e., they were decidedly below normal. It is 
found that applications of electricity should not be made 
during hot sunshine. In summer, early morning and 
evening are best; in spring and autumn 7:30 to 9:30 
A. M., and for two hours before dusk; in winter only 
in the morning, from 9:30 to 11:30. Applications dur- 
ing rain are useless, but, on the other hand, foggy 
weather is most favorable. Unmistakable success has, 
according to the report in question, been achieved in 
hastening the ripening of strawberries by several days, 
thus enabling the growers to command the highest 
prices at the beginning of the season. 


Science 


The American Association for the Advancement of 
Science will hold its next meeting at Cleveland, begin- 
ning December 30th, 1912. The general committee has 
recommended that the meeting in 1913 be held at At- 
lanta, and that a summer meeting be held on the Pacific 
coast in 1915. Prof. Edward C. Pickering, director of 
Harvard College Observatory, has been elected presi- 
dent for the current year. 


Color Photography on Paper—lr. J. H. Smith is said 
to have invented a photographie printing paper cap- 
able of reproducing photographs in natural colors from 
suitable negatives. We must frankly confess that we 
do not as yet understand the principle involved. We 
are informed that the paper is printed in the sun for 
about two hours (longer in the shade) in the usual 
manner, until it acquires the colors of the plate. The 
colors are assumed without the application of any solu- 
tions or developing agents. When the print corresponds 
with the original hue it is taken out of the frame and 
fixed to render the dyes and then 
mounted as an ordinary photograph. It 
the color prints obtained resemble oiled color prints. 


more permanent, 


is said that 


The ScreNntTiFic AMERICAN hopes to publish an intelligi- 
ble article on the subject as soon as it receives trust 
worthy information. 


The Talking Machine as an Aid to Science. —Before 
the Incorporated Society of Musicians, at London, Prof 
Sylvanus Thompson recently discoursed on the merits 
of the talking machine. He said that young people 
could hear lower notes than old people, and the animals 
at the zoo, particularly cats, heard all sorts of sounds 
that we could not hear. He represented the effect of 
the difference of the pitch of notes by displaying on the 
screen waved lines which had been traced by the vibra- 
tion of sound through an instrument known 
phonotograph. By the invention of gramophones, he 
said, it was possible to find that these waved lines 
represented musical variations of 
pitch. While he could hardly regard the gramophone as 
a musical instrument, except in certain circumstances, 


as the 


sounds as well as 


he looked upon it as a valuable scientific instrument. 


A Meteorological Station in Spitzbergen. —In the re- 
eent progress of civilization there is nothing more strik- 
ing than the part Spitzbergen—which TOO 
north of the arctic circle—is taking in human affairs. 
It has become a popular summer resort, is the seat of 


lies miles 


important fisheries and coal mines, and is in communi- 
cation with the world via wireless. Now it is announced 
that the Norwegian Meteorological Institute is fitting up 
a first-order weather station at this remote outpost. It 
will be operated in connection with the wireless tele- 
graph station at Green Harbor, and seems to promise a 
highly important extension in the field of the present 


Kuropean weather maps. This will be by far the most 


northerly meteorological station, or scientific institu- 
tion of any kind, in the world. 
The Milky Way and the Glacial Period. —What 


eaused the glacial period—or rather, periods, as there 
were probably several—is still a subject of continual 
To the long list of sug- 
been 


controversy among geologists. 
gested explanations the latest addition has just 
made by Dr. Rudolf Spitaler in a contribution to the 
Meteorologische Zeitschrift. 
in the shifting of the earth’s position with respect to 
the Milky Way, incidental to the 
equinoxes. This hypothesis assumes that the heat re- 
ceived from the stars is an important factor in terres- 
trial climate. Since the stars are crowded in the region 
of the galaxy, and the great majority of the hottest 
stars, i. e., those of the helium type, are found in the 
same region, it would follow that the gradual change 
known to have occurred in the angular position of these 
stars might modify the distribution of temperature over 
the earth’s surface. r 


He sees a possible cause 


precession of the 


Biological Survey of the Panama Canal Zone. —With 
the co-operation of several of the executive depart- 
ments, the Smithsonian Institution and of the Field 
Museum of Natural History, a party of about ten 
naturalists were sent last vear to the Panama Canal 
Zone. Large collections of biological material were ob- 
tained, including specimens of a considerable number of 
genus and species new to science. The Republic of 
*anama was so impressed with the importance of the 
work that it invited the Smithsonian Institution to ex- 
tend the survey within the bounds of that country, 
which was done, with gratifying results. When the 
Panama Canal is completed, the organisms of the vari- 
our watersheds will be offered a ready means of min- 
gling together. The natural distinctions, as regards the 
distribution now existing, will be obliterated, and the 
data for a larger understanding of the fauna and flora 
will be placed forever out of reach. Moreover, a great 
fresh water lake will be created by the construction of 
the Gatun dam, and the majority of animals and plants 
inhabiting that locality will be driven away or drow: 1. 
Hence the value of such an expedition as this. 


63 
Aeronautics 

Aeroplanes for the French Army in 1912.—The en- 
nouncement is made upon good authority that the 
French War Department will purchase no less than 
300 aeroplanes for the army during 1912. These ma- 
chines will be ordered in lots of 20, 50. and even 100, 
and they will be supplied by all the leading Freneh 
constructors. The army aeroplanes are to be krown 
as “avions,” in commemoration of the first army aero- 


plane built and experimented with by Clement Ader in 
Is97, and which is 
toire des Arts at Metiers at Paris 


now preserved in the Conserva 


Nassau 


F tor ha 
uvVRILO! Las 


Amateur. —Ai 
diuateur 


Surprising Flights by an 


Loulevard Oliver Sherwood, an 


made some astonishing flights in a Curtiss type biplane 
equipped with a 6-cylinder Kirkham 4-cycie motor. The 
third time he had ever been up in an aeroplane he re 
mained aloft 36 minutes, while during his fourth flight 
he made a circle of the field with his hands off the 
control wheel. Another day he flew to Mineola on a 


shopping expedition. After purchasing some hardware 


and supplies, he strapped the bundles on lis machine 


+ 


and quickly flew home again. He frequentiy attains 
an altitude of from 1,000 to 2.000 feet, and he has 
shown himself to be a horn aviator. 

A New Generic Name for Aerial Screw.-——-Whien th 
screw is placed in the rear of flying machines, ‘t is 
correctly called a propeller. When, towever, W is 


mounted in front, and performs the function of pulling 
the machine along, it can no longer be called a pre 
lence find 


term trac 


peller with strict technical aeceuraey. we 


that some flying machine builders prefer Au 


tor. A Detroit company thought that a general term 
was required, applicable to screws whether they 
pushed or pulled the machine through the air: and 


offered a prize of $25 for the best suggestion. That 


prize has just been won by Raymond W. Garner, of 
Davenport, Iowa. His wore “spiren,” received the 
company’s prize of $25 

The Los Angeles Aeroplane Meet.—The third inter 
national aeroplane meet to be held at the Dominguez 
field in Los Angeles, will open on the 20th inst., and 
continue until the Sth Among these entered ar¢ 
some of the best known fliers, including Bud Mars, Ca 
I. Rodgers, P. O. Parmalee, Howard Gill and the 
Misses Harriet Quimby. Blanche Seott and Mathilde 
Moisant. They will compete for the prizes on the 
percentage basis, fifty-five per cent of the gross re 
ceipts being paid to the aviators. Exch contestant 


will have to undergo severe tests, and have his machine 


inspected by a committee of experts before he will be 


allowed to enter into the meet. The rules of the speed 


contest are also stringent. It is planned to give 
night flights 


as one of the novel features of this 


The Duration Record and the 


very 


and a spectacular display of fireworks 


meet, 


Longest Non-stop 


Flight.—The longest time in continuous flight wa 
raised last year (September Ist) from 7 hours and 1s 
minutes, scored by Tabuteau in 1910, te 11% hours 
bs Alexander Fourny, who covered 720 kilometers 
(447.38 miles) on his Maurice Farman biplane. On 


December 24th last M. Gobé, on a Nieuport monoplane 


remained aloft 8% hours while traversing a closed 
circuit in the “Criterium de Aero Club” contest aud 
covered 740 kilometers (459.81 miles) at an average 
speed of about 55% miles an hour. Gohé is therefore 
the winner of the contest, which is for the greatest 
distance over a closed cireuit in one continuous flight 
He earried 220 liters of gasoline and GO liters of oil 
aloft at the start, and had enough left for 3 hours 
more when he landed. The flight was made in a wind 
of 10 to 12 miles per hour, which put no little strain 


on the aviator. 


Aviation on Long Island.—During thie first part of De 
cember advantage was taken of the wonderful weather 
which resembled “Indian Summer,” by several aviators 
Mineola 


soland, a 


at Nassau Boulevard and in order out 
their Frank 


the Aeronautical Society, has made daily flights in his 


to try 


machines. founder member of 


novel tailless biplane—a machine, by the way, which 
does not infringe the Wright patent, since it has neither 
warpable wings nor a vertical rudder—at Mineola, and 
William Kimmerly has also flown there in a Curtiss 
of his own construction, fitted with the novel 4-cylin 
der, 2-cycle motor heretofore used for experimental 
purposes by Wilbur Kimball. No less an authority than 


Capt. Thomas A. Baldwin states that Boland has 


flown in winds that the birds refuse to navigate. One 
day some time ago this daring experimenter started 
with the 30 
40 miles an hour. 
quickly that he was obliged to land while traveling at 
The friction of the skids on 


wind when it was blowing between and 


Ilis machine shot across the field so 


about 100 miles an hour 
the ground was so great that the biplane turned sev 
Luckily it not dam- 
We expect to pub- 


eral somersaults. was severely 
aged, nor was Boland hurt a bit 
lish illustrations and a full description of his machine 


in the near future. 
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** Jack Frost’s’’ mock azaleas. 








Ice flowers on St. Moritz Lake. 


Frost Flowers and Snow Crystals 


How Water Vapor is Turned into Fantastic Shapes 


By John Swaffham 





Dead stalks in winter bloom. 








\! MOST everyone ma be sup 
i , 








solid state, known as ice. When 
the frost is very severe, the water 
in rivers, even the sea, does like- 
wise. 

But water does not freeze, be- 
come ice, all in a moment or over 
its complete surface, although the 
sight of a pool on the morning after 
a frosty night might lead us to sup- 
pose that this was the case. The 
process is long and complicated and 
occurs somewhat in this wise. 

Water cannot begin to assume the 
solid state, until at least the entire 
upper surface has become reduced 
in temperature to the freezing-point 
as indicated on the thermometric 
scale. But even if a mass of water 
be cooled to this point, congelation 
or the assumption of the solid state, 
does not necessarily follow. If the 
water be in a state of absolute rest, 
and its surface not in contact with 
any solid body other than the sides 
of the containing vessel or 
and if these sides be of that almost 
complete smoothness and regularity 
which can hardiy occur in nature, 
or be secured artificially without 
the use of a container of glass or 
marble; the surrounding tempera- 
ture may fall far below the freezing 


pool ; 








familiar wit! the sub 
it we e@all snow, ice, and 
| 1 tre iwain { every 
hi i presumed to know 
t & 4 e three subst ire n 
rea ) than many 
fori of wate Whether all who 
kn ch, Kine further that 
sno hoar-frost and ice are one 
ind tl I iy be open to 
doubt 
Cyne lasting benefits which 
pho us conferred upon the 
worid is ert Linty the ability to 
j ce ol record natura! phenomena 
that, h ver rare or special the 
ibjeet i negati every person 
‘ ‘ thi ibject in a print 
almost vell as though the nat 
ura ect were before him In 
certain cases the examination is 
‘ d ‘ nstructive when 
mde thus indirectiv than it could 
be und natural conditions This 
certainly the case when we desire 
t tudyv the re nature of snow 
frost Every flake of snow 
mr ate vhite | frost is a 
erysta frag ind perishable 
that a h, the sun's first rays, 
or ¢ na in’s breath, will ruin 
it form itn n instant Those 
forms, again re usually small as 
we s frai! ro be examined as 
thes t peak—“grow,”’ they must be examined by 
the naked eye, or at best by a small magnifying-glass 
rl ire t perishable ever to be transported within 
nge of the inieroscope. But photograph them, and 
the problem of examination is as easy as it was before 
difficult rhe picture on your negative can be enlarged 
to a thousand diameters if you please, whether 
whole or in part. Thus a simple mechanical process 











Frost flower with delicate fern-like petais. 


will teach you the complete story hidden within the 


petals of a December night's frost flower on, let us 
suppose, a midsummer’s day ten complete years after 
the morning sun destroyed the origina! crystal 

When the atmospheric temperature on the surface 
of the earth becomes chilled below a certain point, we 
At such-a time the water 
in ponds and lakes begins to congeal or to assume the 


saying that it is freezing. 

















Ca es — 


Like a swamp of cinnamon ferns. 





Ugly twigs clothed with hoar frost. 
#£ROST FLOWERS AND SNOW CRYSTALS 


point and the liquid still remain 

liquid. When a body of water is in 

this condition a very small matter 

will cause it to freeze with great rapidity. It will 
begin to freeze if you agitate the surface or introduce 
a single particle of ice, and this so fast that the sur- 
face will be covered with ice in but a minute or two. 
But this is a laboratory experiment. The waters 
which are exposed to the airs of heaven in the natural 
channels and hollows of the earth, seldom have an 


(Continued on page 75.) 














Frost flowers on a field of snow. 
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An Amazing Tale of the Sea 





How a Destroyer Lost Forty Feet of Her Stern Off Cape Hatteras 


HE furious gales which lashed the North Atlantic 

during the last week of the old year and the first 
week of the new, have furnished some strange stories of 
the sea; and for many a day to come the officers and 
men of the United States Atlantic fleet will tell over 
the experiences of that fortnight of tempestuous win- 
ter weather. 

We doubt whether, in all the history of torpedo-boat 
service, there can be found a story so full of dramatic 
interest as that which has just been written in the log 
books of the destroyer flotilla, which sailed with the 
Atlantic fleet under Admiral Osterhaus, for the Guan- 
tanamo station in the island of Cuba. The gale broke 
upon the fleet with the suddenness which characterizes 
the Gulf Stream weather; and during the night the 
wind rose to 70 miles an hour—hurricane force—and 
blew with greater or less violence, as far as may be 
judged from wireless for forty-eight 


reports, hours. 


Asleep in bunks within the compartment into which 
the schooner thus rudely intruded, were eight petty 
officers, of whom four were knocked insensible, and 
somewhat, though not seriously, injured. Of the other 
four, two escaped by lifting themselves over the jagged 


end of the main deck above, and two escaped 
by a door in the forward bulkhead, dragging the 


injured men with them just in time to escape the 
inrushing water. 

The water flooded this compartment, and entering 
through the open door, flooded, also, the compartment 
ahead up to the watertight bulkhead, indicated by a 
dotted line in the accompanying drawing. Fortunately, 
in spite of the heavy sea that was running, this bulk- 
head held. 

Now here was a pretty mess! A “frail” (not so 
very frail as the event proved) destroyer, disabled in 
heavy weather off Cape Hatteras, 150 miles from the 
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The schooner cut entirely through the destroyer, the after, dotted portion of the hull dropping to the bottom. 


Deck plan of after 75 feet of destroyer ‘‘ Warrington.’’ 


was the that large cruisers like the 
“Salem” were so disabled as to run for a home 
while even the big dreadnought “Delaware,” in 
spite of her lofty freeboard of 26 feet, was boarded by 
heavy seas that crushed in her boats, tore them loose 
from the fastenings, and swept them overboard. 


So heavy sea, 
scout 


port . 


If the elements could play havoe with 20,000-ton 
ships of battleship weight and strength, what must 


have been the effect upon the light, lean destroyers of 
less than 1,000 tons displacement? Little wonder is it, 
when began to flutter in to the 
admiral’s flagship from out of that tempestuous night, 
telling him that these little craft were having a hard 
time of it in holding their appointed course and station, 
that he flashed back the signal for each boat to make 
for the harbor. In groups of three or 
four, or singly, the little craft found their 
shelter—several to Bermuda, some to Norfolk, and one 
or two breasting it out manfully to the designated 
point, Guantanamo, Cuba. 

At the present writing, it would seem that the whole 
flotilla came through that heavy ordeal structurally 
intact—a tribute to good design, carefully-drawn speci- 
fications, honest workmanship, and last, but not least, 
excellent handling by the young officers to whom falls 
the command of these smaller craft of the navy. 

The interest of the present article, however, centers 
in one particular destroyer, the “Warrington” and a 
certain wild night in Christmas week, when a northerly 
gale was lashing the waters off Cape Hatteras into 
one of their periodical moods of vicious turbulence. 

The “Warrington” formed one of the squadron of five 
destroyers, which was fighting its way north, in line 
ahead, at a speed of from 12 to 14 knots, against a 
strong wind and heavy sea. It was between the moons 
—and the night was overcast and very dark. Driving 
before the storm, with her reefed lower saiis “wing and 
wing” and a smother of foam at her bows, came a 
large coasting schooner. Her course intersected that of 
the destroyers at an angle, as far as can be judged, of 
about 50 degrees. The watch forward, if she had any, 
must have been asleep, or coiled up under the weather 
bulwarks, for he failed to see the many lights of the 
far-strung line of destroyers; and the sight of them 
may have been shut off from the man at the wheel 
by the foresail. Whatever the conditions, the schooner 
eame driving right through the line of destroyers, 
striking the “Warrington” just abaft of her after tor- 
pedo tubes, and just ahead of her after watertight 
bulkhead. Cleanly, as though it were a keen knife of 


wireless messages 


nearest 
way to 


steel, her stem cut through the vessel, completely sever- 
ing forty feet of her stern from the body, stripping the 
hull plating, with its framing, clear of the shafting, 
and leaving the latter protruding aft of the gaping 
wound in the ship, like a couple of long, trailing 
tentacles, 


Norfolk) with forty feet of her 
stern gone and another fifty feet open to the sea! 

The wireless sent out its call. however, and brought 
the revenue cutter “Onondaga” to the rescue. Lines 
were got aboard, and, after a long tow of 4S hours, the 


nearest drydock (at 


staunch little “Warrington” was brought in through 
the Capes, and safely docked at the navy yard. 
Here the torn plates will be removed, and a new 


stern built on: new shafting will replace the curiously 
twisted shafting which shows so oddly in the phote- 
graphs; and in a few weeks the “Warrington” will be 
back in the fleet—staunch as ever, in spite of her rough 
dismemberment. 

Therefore, from now on let no one say that the de- 
stroyer is a fair-weather craft only. She can take the 
hard knocks high with her 


of service on the seas 


bigger sisters; and when the supreme test of war is 
upon eall of 
acknowledged to be one of the most exacting branches 
of the service. 


her, she will answer to every what is 


Sour Milk and Longevity 

HE dietetic use of sour 
Metchnikoff for the following 
cording to his theory, the principal 
degeneration is the putrefaction of 
digested food in the intestines. The products of putre 
faction are absorbed by the blood, and result in 
poisoning. This requires the 
particular group of bacteria. While it is possible to 
some extent to prevent the entrance into the body of 
such bacteria, a simpler and more effective plan is to 


milk was advocated by 
reasons At 
agent in senile 


imperfectly 


slow 


process presence of a 


introduce another set of microbes having the power 
of destroying or neutralizing them. Metchnikoft 
proved that the bacilli that produce lactic acid, i 

those that ferment the milk sugar and produce sour 


Since his 


milk, fulfill 
published 


this requirement. theory was 


many laboratory preparations containing 


cultures of the lactic bacillus have been put on the 
market. 

Longevity appears to be the rule in 
the world where fermented milk is a common beverage. 
Thus it is reported that 
under conditions which in 
gienic, frequently attain ages ranging from 100 to 120 
The relation of sour milk to longevity 
Loudon M. 

Life.” 


many parts of 


living 


Bulgarian 
general are far 


peasants, 


from hy 
years. forms 
the subject of a forthcoming book by Dr. 
Douglas, entitled “The Bacillus of 


Long 


Time Signals by Wireless 

“MINCE May 23rd, 1910, the Observatory of Paris has 
SD etstien the Hiffel 

for sending a daily time midnight As 
France has now adopted Greenwich time, it 
able that the hour of this signal will be changed from 
midnight to 11:45 P. M., in order to avoid confusion 
with the signal sent at midnight, Greenwich time, by 
the wireless station at Norddeich, The 
latter is communicated by the naval ob 
servatory at Wilhelmshaven. Since 
1910, a second time signal has 
Eiffel Tower, daily, except Sundays and holidays, at 
11 A. M.—a more convenient hour 
than midnight. Lastly, the 


wireless station on the Tower 
signal at 


is prob 


Germany 
yerman 
November 21st, 
been sent from the 
for many purposes, 


Observatory of Rio de 


Janeiro is preparing to follow the example of the 
French and German institutions, and will shortly 
communicate the time to the world by wireless 


telegraphy. 
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Eight petty officers were asleep in this compartment at the moment of collision, all of whom escaped. 


Note prope!ler shaft and strute 


The ‘‘ Warrington’’ in drydock at Norfolk yard. 
HOW A SCHOONER SHEARED A DESTROYER. 
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Training Captains of Industry in Germany—I] 





High Schools in Which the Science of Business is Taught 


T //S is the second of a series of articles intended to 
i the part that science plays in German industry 


nMmeTCe, With this object in view the author of 
i/ article, Managing Editor of the ScieNnTiIFIC AMERI- 
CAN, as sent to Burope by ‘the publishers to study 
German industrial conditions 

On Aucust 26th, 1910, a number of students of the 

mimercial High Sehool of Cologne, accompanied by 
hree professors, landed in New York. Their object 
" » study American and Canadian industrial con 
lition the spot and not in the lecture room or 

ry \s a matter of news the arrival of these 
( gue students and their teachers was not permitted 

jaiss unrecorded by the press of New York, and yet 
the true significance of that journey of many thousand 

s, undertaken by ung men who would some day 
occupy Commanding positions in German factories, was 
hard ppreciated either by the newspapers or by 
\merican business men. 

Long before they steamed into the harbor of New 
York these students had been acquainted with the 
l'nited States, with the giant buildings of New York, 
with the blast furnaces of Pittsburgh, with the auto- 
mobi industry of the Middle West, with the dry 

ods stores of New York and Chicago, with the wheat 
1i of Montana, by lecturers who had prepared them, 
beth in the classroom and on shipboard, for what they 
were to behold. When they saw the yelling brokers 


of the Stock Exchange, the activity of a great depart- 
ment store, the manner in which a mail-order house 
conducts its business, the slaughtering of animals in 
Chieago stockyards, thev received the finishing touch, 
as it were, of a scientifically planned commercial educa 
tion Che industries of twenty-six States were thus 
studied as well as those of the commercially more im- 
portant regions of Canada When the journey was 
completed, the students of the Cologne Commercial 
High School knew more about America and the manner 
in which Americans conduct their industries than nine- 


inhabitants of New York or Chicago 


tenths of the 
Teaching a Man on the Spot. 


Educational journeys such as these have been under- 


tuken more than once by matriculants of the school 
in question In 1905 the industries of Northern Ger- 
many were similarly studied; in 1906 Western Europe 
was traversed; in 1907 the commercial possibilities of 
Italy, Greece, Turkey, and the near East were investi 
gated: and in 1908S the manner in which business is 


done with savage tribes was studied along the 


torial coast of East 


Exceptional as these extensive educational journeys 


equa- 


Africa 


are, nevertheless, they must be regarded as typical inci- 
dents in the education of the German business man; 
Husiness means something more than 


for in Germany, 
buying hats cheap and selling them dearly, something 
The head of a 


a scientist in the true sense of 


more than mere money-making great 


industrial undertaking is 


the word. He is as far removed from the thought of 
making money imply for the sake of money, as a 
civil ergineer is removed from the thought of making 
profit out of a bridge which he is commissioned to 
design It is the science of the thing that counts in 


Germany, the way in which a particular commercial 


problem is to be solved, Conduct your business, how- 


ever small, scientifieally, says the German, and the 
money will take care of itself 

it would be absurd to attribute to the remarkable 
commeretal high schools and academies of Germany, all 


the credit for the success of the German business man; 


but the part that they play in commercial life is any- 
thing but small They teach the technique of com- 
merece, the economic relations of one industry to 


significance of modern banks and railroads, 
teach the attitude which the busi- 
ness man must assume toward the State, the world, and 


another, the 


above all they 


his immediate competitors in business 
The Gr amt Commercial High Schools. 
How th: 
of the great 
Frankfurt, 


t scientific attitude is imparted, the curricula 
Munich, 
glance. In 


schoo!s at Mannheim, Cologne, 
show at a 
the 
politic, is driven home by 
At the very outset, 


Leipsie and Berlin 


the first place the part played by business man, 


body 


giant or pigmy, in the 
lectures on economics and finance. 


the 


littie 


to realize that he is not merely a 
train of 


mly a single tooth on a tiny pinion; 


student is made 


cogwheel in an infinitely complicated 
gears, but 


£ often 
that if the whole mechanism is to move faultlessly, he 
must keep his particular part well-oiled and in perfect 
such as this unquestionably lifts 


condition raining 


a@ wan above the level of mere shopkeeping. 





By Waldemar Kaempffert 


So too the method of conducting a business enter- 
prise is taught from a liberal and scientific point of 
In America the so-called business college lays 
In Cologne and Frankfurt 
bookkeeping is simply one of many subjects listed in 
the curriculum of the high school, and then it is taught 
chiefly in its relation to the conduct of a factory, a 
bank, a great stock company or a great export house. 


view. 
great stress on bookkeeping. 


The term “Handelswissenschaft” (commercial science) 
broad title under the 
bookkeeping in the broader meaning of the term are 
included. How all-embracing the term is may be gath- 
the fact that 
partments of 


is the which many phases of 


in the commercial science de- 
high lectures are 
delivered on cost calculation in factories, the organiza- 
tion of and export-houses, book- 
keeping for stock corporations, the theory and practice 


ered from 


these German schools 


German American 
of bookkeeping and balance-revision in banks, and the 


management of banks and exchanges from the book- 


keeper's standpoint. 
Business Geography. 
We Americans are accustomed to regard geography 
as a subject which should be studied only in the gram- 
mar school out of a large book containing many gaudy 
and Turks, Hindus, 
South Sea Islanders and informing one in a dull, leaden 
way that the population of China is about 465,000,000 ; 
that the 
early period and promptly drown or burn themselves 
their die; that Mohammedans have 
mosques and many wives, and that Paris is the 
many fashionable 
the 


school, 


maps pictures of Chinese, and 


Hindustanee girls marry at an appallingly 


when husbands 
many 
capital of France and the home of 
one of subjects 
high but 
Here are the titles of 
delivered at 


dressmakers. 

taught in the 
taught by political economists. 
the 
“The economie geography of the high seas and its rela- 
tions to traffic ;” studies of 
medieval and modern cities ;” 


Geography is 
German commercial 


some of courses regularly Cologne: 


steamship “geographical 
“cartography for business 
men;” “the fisheries of the great oceans and the rela- 
tion of the more important fishes to modern political 


economy ;” “the important harbors of the United 
States;:” “traffic conditions in Poland;” “coasts and 
their commercial significance ;” “the climate and min- 


eral products of Chile.” 

Closely connected with the study of commercial geog- 
raphy is the study of raw materials and manufactured 
products. Chemical and physical 
be found in the schools and here the student is taught 
enough chemistry, pbysics, mechanics and engineering 


laboratories are to 


to buy intelligently textiles, gas-engines, rails, paper, 
and the thousand and one products that are employed 
in our daily lives, as well as to manage the great 


plants in which raw material is converted into useful 
articles. The lectures on a particular country, for ex- 
ample, are accompanied by a scientific discussion of 
the products of that country. 
part of a peculiarly formed peninsula that droops from 
the North of Europe, but a country that produces a 
variety of iron remarkable for its chemical and phys- 
Italy is not simply the foundation of 
a voleano or a happy hunting ground for archeologists, 
but a which 
studied chemically and accordingly distinguished from 
other edible oils 


Sweden is not simply 


ical properties. 


producer of olive oil, a product can be 


Science as a Business Asset. 

And so the student learns enough of microscopy to 
know textiles as a dealer in textiles should know them, 
enough of biology to appraise the commercial value of 
industrially useful plants, enough chemistry to under- 
stand the process of iron smelting and cotton dyeing, 
enough of electro-chemistry to understand how alumi- 
nium, carborundum, sodium, potassium, calcium carbide 
and other products of, the electric furnace are obtained. 

Even mechanical and electrical engineering are sub- 
jects of which the elements at least are taught to the 
German student of commerce. And after all, why not? 
Why should not the manager of a great textile plant 
the 
thousands of 


know something of steam engines and dynamos 
that and spindles? Why 
should not a factory proprietor know something of the 


relative value of steam, oil, and 


drive looms 
gas engines as prime 
movers. In the great commercial high schools, accord- 
ingly, we find that engineering is taught side by side 
with bookkeeping and finance. Not only steam and 
electrical engineering find a place in the curriculum, 
but also telephone and telegraph engineering, the utili- 
zation of waterfalls for the generation of power, the 
relative value of turbines and reciprocating engines in 
factory power plants, methods of mining coal, iron, and 





other metals, as well as other phases of modern engi- 
neering in which a modern works manager ought to be 
interested. 

To supplement the lectures of the class-room the 
students are taken in a body to industrial plants where 
they may see in actual operation the machinery on 


which their professors have lectured. Thus, Prof. 
Eckert, Director of the Cologne Commercial High 


School, guided his students through the cement fac- 
tories of Bonn, the paper mills at Neuss, the belt works 
at Barmen, the zine-smelting plant at Berg-Gladbach, 
the great steel works at Oberhausen and Essen, the 
gas engine shops at Deutz, and about seventy more of 
the important plants in western Germany. 

The *‘Humanities’’ in Business. 

Intensely practical as this training unquestionably 
is, it would not be German if it were not also liberal 
and broad. What our forefathers delighted to call the 
“humanities” are not ignored. At Frankfurt, Cologne, 
Berlin, and other commercial schoois, philosophy, bhis- 


’ 


tory, 2ven art are not considered out of place within the 
school walls. In last year’s course at Frankfurt there 
were lectures on :esthetics, on logic, on the history of 
philosophy in the nineteenth century, on Napoleon, on 
experimental psychology, and on a score of subjects 
which an American would deem out of place in the 
curriculum of a commercial high school. 

Languages, taught; but that is to be ex- 
pected of a nation that sends to South America and 
Japan, speak Spanish 


too, are 


who and 
Although the language courses are naturally conducted 
primarily with the commercial object of enabling the 
graduate to deal with the foreigner in his own tongue, 
still they are not free from humanistic tendencies. At 
Cologne, the student is instructed not merely how to 
talk the business language of the United States, Eng- 
land, and France, but also something of the literature 
of the countries with whose business men he will some 
day be thrown into intimate contact. Byron, Shelley 
and Keats are read together with English text-books 
Moliére 
alternate with practical lessons in the financial jargon 
of French banks. Not only are English, Spanish and 
French taught in this way, but Russian, Turkish, Por- 
tuguese, and even Arabic. 


salesmen Japanese. 


on English commercial methods. Lectures on 


Political Economy. 

Political economy, in other words the science of busi- 
ness in its largest sense, is made the most important 
subject in every commercial high school. Almost every 
lecture drives home the economic importance of the 
The organization of banks 
and their relation to modern industries, the economic 
importance of 


simplest business events. 


ancient and 


modern theories of exchange, colonial expansion as a 


means of communication, 
means of increasing export trade, all these and similar 
subjects are discussed from 
the 
economics; German contributions to economics in the 


the broad viewpoint of 
economist. There are lectures on the history of 
nineteenth century ; the importance of proper standards 
trusts and their merits and 
evils; the philosophy and economie basis of modern 


of weights and measures; 


socialism; the relation of the press to modern industry ; 
the government of a modern city; statistics and how 
they should be employed, in a word, lectures of a 
most practical kind on the larger aspects of business 
activity. Since he must deal with money, the student 
is given a thorough grounding in modern banking, and 
particularly in the relation of the capitalist to industry. 
What is more he is taught how his own funds should 
be invested in 
securities. 
Colonial expansion is so important a phase of Ger- 


mortgages, stocks, bonds, and other 


many’s recent development, that nearly al! the great 
economical high schools devote special courses to its 
discussion. Germany now has a sure footing in South 
West Africa, Kamerun, Togo, East Africa, New Guinea, 
the’ Marshall, Brown and Providence 
Chow, the Carolines, and the Samoan 


them acquired for business reasons. 


Kiow 
Islands, all of 
These colonial 
possessions are new markets of which the most must 
That end is attained by dispelling any false 
notions the student may entertain of the natives that 
inhabit Germany’s colonies. He is taught to distinguish 
one African tribe from another and not to lump them 
all roughly under the all-embracing heading, “savages.” 
The colonial policies of England, Holland, the United 
States, Spain, and France are critically compared, par- 
ticularly the relations of the conqueror to the con- 
quered. Most important of all is the scientific utiliza- 
tion of colonial resources, to teach which elaborate lec- 


Islands, 


be made. 
































Fanta mee 





January 20, 1912 





SCIENTIFIC AMERICAN 





tures are delivered on the management of plantations 
aud cattle ranches. 

Since every business man sooner or later finds him- 
self the complainant or the defendant in an action, a 
very thorough law course is included in the curriculum 


of every commercial high school. Not only is the gen- 
eral commercial law of the German Empire taught, but 
corporation law, the law of common carriers, patent 
law, banking law, and maritime law as well. If he is 
not actually able to practise law when he emerges from 
the high school the student at least knows how it ought 
to be practised and what his legal rights are in any 
ordinary conflict that may arise. 
The Student Body. 

Let it not be supposed that the German commercial 
high school is intended for boys. The students are for 
the most part young men in their twenties, who have 
spent years of study in elementary schools and “gym- 
as the Germans call the preparatory schools 
Among 


, 


nasiums,’ 
that ultimately lead to the great university. 


the students are many merchants, bank officials, and 
government officials who feel the need for a more pro- 
found insight into the mechanism of modern commerce. 
In granting the charter of the Commercial High School 
of Berlin, the Government stipulated that the school 
was to be maintained at the level of institutions of 
university rank, such as the University of Berlin and 
the Polytechnic Institute of Charlottenburg. “Com- 
mercial universities,” then, rather than “commercial 
high schools” is the more appropriate designation for 
these remarkable institutions. They perform for the 
German intended for a mercantile career the 
function performed for the American engineer by such 
engineering schools as the Massachusetts Institute of 
Technology and Stevens Institute, and like the engi- 
neering schools they are essentially scientific. 
Curiously enough the American “business college,” 
an institution privately financed and conducted solely 
for private gain, antedated the German commercial 
high school by fully fifty years. It was erected to 


Same 





supply the insatiable demand for clerks and bookkeep 
ers that naturally followed the ready 
the country’s natural But 
science has never been taught within its walls. It 


exploitation of 
resources, business as a 
still 
offers only courses on typewriting, bookkeeping, pen 
manship, and spelling. The German high 
school or university was erected by business men to 
supply the demand for scientifically trained manacers 
of large enterprises that 
ten years. With us the demand 
only the larger universities have made an attempt to 
meet it. 
te train the coming manufacturers scientifically as we 
train 
we are not likely to conquer the German student, who 
has taken our commercial 
our own country, inspecting our factories 
our banks and department stores, so that he 


commercial 


has arisen within the last 


is just as keen, but 
As yet we have made no consistent attempt 


our engineers and our chemists Until we do 


measure by visiting us in 
and studying 
returns 
to his home knowing nearly as much of our manufac 
turing and selling capabilities as we do ourselves 








Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of cor- 
respondents will be withheld when so desired.] 


Battle-cruisers vs. Destroyers 
To the Editor of the ScreNtTIFIC AMERICAN: 

Is not the building of scouts and battle-cruisers, as 
advocated in your recent Naval Number, a waste of 
money ? 

Are not the large and powerful destroyers more val- 
uable as scouts than either of the above types? They 
are faster and less easily seen, especially the oil burn- 
ers; and ten of them could be built for the price of 
one battle-cruiser. The battle-cruisers, on account of 
their thin armor, are no match for the heavy battle- 
ships; and even obsolete battleships, if re-armed with 
the latest guns, could hold their own with them. 

Salem, Mass. JOHN PICKERING. 

[The battle-cruiser has sufficient offensive power to 
break through the screen of the enemy’s scouts, and 
ascertain his battleship strength. The destroyer couid 
not do this.—Eb.] 


Storage-battery Cars in New York 
To the Editor of the ScrentTiF1c AMERICAN: 

In your “Retrospect of the Year 1911” appearing in 
your issue of December 30th, and under the heading 
“Electrical Engineering” state “note should be 
made of the fact that the Edison storage battery cars 
which have been operating during the year in New 
York city have been giving reliable and satisfactory 


you 


service.” 

Your attention is called to the fact that but one 
Edison battery car has been operated in New York city 
and that only in an experimental way. The car is not 
now in commission and has not been for months past. 
The cars in use on the cross-town lines are equipped 
with lead storage batteries, of the “Gould” vehicle type. 

We trust that will give the above the 
prominence given the error to which your attention is 
called, which error we inadvertent on 
your part. GouLp SroraGe Batrery COMPANY. 

New York City. 


you same 


are sure was 


The Navy Number and the Merchant Marine 


to the Editor of the Screntiric AMERICAN: 

Permit me to compliment you on the Naval Number 
of the Screntiric AMERICAN under date of December 
9th. When I read your advertisement stating when it 
would make its appearance, I was sure that it would 
be a credit to its publishers, but it was even more than 
that. It is a monument to the United States navy. 

1 found your article headed, “On Board a Battle- 
ship” very interesting. It gives us landsmen a good 
idea of what life in the navy is—not all work, as is the 
consensus of opinion. Your article on “The Fleet and 
Its Readiness for Service” brings to mind in a striking 
way the inadequacy of our merchant marine, 
thing that is essential to a nation possessing such a 
navy as the United States does. It is to be hoped that 
Congress will see fit, in the near future, to pass laws 


some- 


making conditions more favorable to American ship- 
ping firms and builders than they are now. This will 
enable people to see the American flag floating over 
swarms of merchantmen in all parts of the globe. As 
the case now stands, our flag is noticeable by its ab- 
sence on the high seas. NorMAN McKay. 
Chicago, Ill. 


Two Reports on Gun Fire 

To the Editor of the Screntrrie AMERICAN: 
In the interesting artiele by Mr. J. Bernard Walker 
in your issue of November ® he describes a phe- 


hi . 
- 


‘ei 


= 





nomenon which occurred during the firing by the 
“North Carolina” at aerial targets towed by the “Mich- 
igan.” 

Mr. Walker relates that two reports were audible; 
the first one, “which seemed to come from the vicinity 
of the target,” was heard about 2% seconds after the 
gun was fired; the second report took 5% seconds to 
reach the “Michigan,” and as the range was about 
6,000 feet, and the velocity of sound is 1,140 feet per 
second, this later report of course came from the gun. 

Now I believe that the first “report” was caused by 
the air waves, set up by the rapid passage of the 
projectile, impinging on the target. That this effect is 
not noticed during land practice is due, I believe, to 
the proximity of the earth and natural inequalities of 
the ground over which the projectile passes, and which 
produce a constant but modified series of similar 
sounds. 

When the shot is fired skyward, these air waves 
gradually disperse unless they are violently arrested by 
contact with the suspended target. 

When shooting large birds with a rifle during flight, 
I at first constantly mistook this “report from the 
other end” for a hit on the wing feathers, until in 
course of time I realized that the sound was produced 
by shots which missed but passed very near the object. 

I have noticed also that when a bullet from a bhigh- 
velocity rifle passes very close to a bird, the sudden 
pressure seems to cause him considerable distress, from 
which he does not recover for some minutes. I find 
that the report from the “target” is not so noticeable 
when the elevation is less than 30 degrees. 

Cunard R.M.S. “Lusitania.” “INTERESTED.” 


Abolishing Postage Stamps. 
To the Editor of the ScrentTiric AMERICAN: 

In your issue of August 19th last, on page 169, under 
the heading of “Abstracts from Current Periodicals,” 
there is a reference to “Abolishing Postage Stamps,” 
and it is quoted that in Bavaria since February Ist, 
1910, large consignments are simply stamped with a 
postmark at the post office, the operation being carried 
out by machinery. The practice of stamping in this 
manner has been in vogue for many years in the Do- 
minion of New Zealand, and what is more, for the past 
six years the postal authorities have permitted the use 
of automatic stamping machines, and they now 
almost indispensable in every business in the Dominion. 

The machines are purchased by the user, being certi- 
fied to and sealed by the. department before going into 
use. All documents requiring stamping, such as post- 
ages, receipts, telegrams, drafts, bills of exchange, bills 
of lading, ete., are stamped with the necessary values 
by the machine. Periodical readings are taken by the 
Postal Department, and payment made on a debit note. 

The advantages to the department are the saving in 
cost of manufacturing postage stamps and the clerical 
labor in the issue of stamps, while the advantage to 
the commercis! man is the absolute protection against 
peculation by the office boy, whose opportunities while 
in charge of the petty cash for postages are unfortun- 
ately taken advantage of to an extent only too well 
known by the whole commercial world. 

Stamping machine impressions are not negotiable, as 
in the case of postage stamps. Wrong additions in the 
postage book, overcharging postages, abbreviating tele- 
grams, ete., can avail the office boy nothing, because he 
has to manufacture his postages, ete., as he requires 
them, and being without petty cash he is perforce kept 
honest. 

He certainly might venture upon the sale of a few 
stamped envelopes, but detection is swift because each 
machine has a number which is recorded at the post 
office, and impressions are traceable to the office of 
origin in a few minutes. 


are 


The pr tion against fraud on the government is 
absolute. re are thousands of mechanics in the 


world who equid forge postage stamps and dispose of 


them, they could certainly forge the stamping machine 
impressions, but their labor would be in 
there is no monetary value in it. 


vain because 
The list of users and the testimonials which I inclose 
are a striking testimony of its value in our Dominion 
W. H. BE. WANKLYN. 
Christchurch, Kew Zealand. 


Awaiting an American Merchant Marine 
To the Editor of the ScrentTrric AMERICAN: 
the 
your paper that you are giving some space to the dis 


I was glad to see from September number of 
cussion of the subject of the American mereantile ma- 
rine. 

I live in Sydney, Australia, having come ove: 
thirty years ago. 
eight times, having been an importer of American goods 
I wish now to draw attention to the development of 


here 
Since then I have crossed this ocean 


that market. Thirty years ago one or perhaps two 
sailing vessels left New York or Boston monthly with 
American merchandise for Australasia. To-day quite 
a number of steamers leave New York monthly, laden 


with American goods. During the six weeks preceding 
November 4th, nine steamers, each carrying three and 
one-half million feet of timber, and the 
“Admiral Bonson,” with general cargo and sixty horses 
sailed from Puget Sound and California ports direct to 
Australia. 
pany of New Zealand sail every month, and find sufli- 


one steamer, 


Two steamers of the Union Steamship Com- 


cient patronage to trade between California and New 
Zealand via the French island of Tahiti. 

‘ve ship on which I am traveling had to refuse be 
tween 3,000 and 5,000 tons of general merchandise, as 
there was no room for it. In addition to this demund 
for space, the Union Steamship Company.of New Zea 
land (which receives a Canadian subsidy of $180,000 
per annum and a New Zealand government subsidy of 
$100,000) had to charter a British steamer, the “Kish,” 
to carry the freight offering. 
goods filling these ships are all Canadian 
sands of tons of American goods, 


Do not suppose that the 
Many thou 
automobiles, typewri 
ters, sewing machines, and general merchandise from the 
Eastern and Middle States, are shipped by these lines 
The steamship “Kish” carries one lundred and sixty 
blood horses for a Kentucky breeder, Mr. Wheatcroft 
of Lexington, for the Australian market. The 
has about 6,000 tons of general cargo, including many 
thousands of cases of Washington 
and apples. In addition to 
Smith & Co. of Melbourne, monthly 
line of steamers loading American Seattle 
and San Francisco for Australia, much of the trade of 
Not 
Surely 


‘Kish” 


and Oregon pears 


these steamers, Howard 


Australia, run a 
goods at 
which comes from the West. one of these ships 
flies the Stars and Stripes. 
American exports should induce the American public to 
encourage a mercantile their 
note that I am instancing only about five or six weeks’ 


this growth of 


marine of own. Please 
sailings from the Pacific coast alone for Australia. 
The question of the value of good merehantmen to 
assist the navy is too large to discuss here. ! do now 
state, on the authority of an American consular officer 
in Australia, that the American fleet of warships had 
a very anxious time in New Zealand and Australian 
waters, owing to the delay of their (fo#Mgn) colliers 
to arrive with coal. Navy officers do not talk, but the 
fact remains. I will not worry you with all that conld 
be written, but I may say that the (?) fleet had to 
coal three different times off Albany, West Australia 
On their arrival there our collier with coal awaited 
them. They handed that out to a number of ships, so 
as to give them enough to reach Manila tefore all the 


ships had sailed two other colliers arrived, and the 
ships finally got their bunkers pretty full and proceeded 
on their voyage. ; 

If you publish the whole or part of these particulars, 
it may cause people to think 
acting. 

On Board 8.8. “Zealandia.” 


They are a long time 
FRANK COFFEE, 
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Float of Voisin hydro-aeroplane. 





ryx ule third International Aviation Salon 
| was held in Paris from December 16th 
to January 2nd. If is noteworthy that, 
Ss « pared with the exhibitions of pre 
vious irs, the collection of exhibits on 
view i more or ik international in 
character The exhibition was held in 
ind Palai a opened by 
nt Falliéres, whe vas conducted 
through the Salon by a committee headed 
by M. Rebert Esnauit-Pelterie. As hereto 
fore, the exhibition was organized by the 
Chaimlbre Synodieale des Industries Aero 
nautiques, under the auspices of the In 
ternational Aeronautic Federation and 
the Aero Club of France 
Although the advance in the perform 
ance of aeroplanes has been very decided 
during 1911, the improvement in the ma 
chines themselves has kept pace with it 
Besides great structural changes, improve 


have been made looking to the com 


mens 
fort of pilots and passengers; and given 
the Deutsch “taxicab” to begin with, the 
wach builders will soon be called upon 
to make closed bodies for aeroplanes the 
sume as they do for automobiles. 

The influence of the monoplane upon 
the biplane appears in the adoption by 
many prominent biplane builders of the 
long covered fuselage, of body, of the 
monoplane, with the propeller in front, in 
iace of the four spars that were form 
erly used to support the tail. The Far 





man brothers still use the latter arrange 
nent, but the lower plane of the Maurice 
Farman biplane has been very much 
shortened (see photo until it is now no 
onger than the lower plane of the Bre- 
guet, which, by the way, was the first 
biplane to adopt the monoplane body and 
propeller plae ny, several years ago. In 
order to be in line with the new idea of 
uclosing the motor, Louis Breguet, two 
ff whose biplanes carried off the honors 
in the recent military competition, ex- 
hibited the machine with covered four- 
evlinder, water-cooled motor shown in one 
illustration. The radiator can be seen be- 
side the body When the bonnet was 
ruised slightly, it gave the front end of 
the machine the resemblance of a whale 


vith open jaws, and created much amuse 


iment Another Breguet novelty was a 
side door in’ the body and a ladder lead 
ing up thereto, as shown in one of the 
sinall illustrations 

The inelesing of the motor, when a 


revolving cylinder Gnome was used, was 


more or less complete in most Cases. 
The complete inclosure of the en 
gine in ' very nest marner ig 
shown on the Morene monoplane. The 
entire body of this machine, designed by 
Engineer Saulnier, is of pressed steel 

i marked advance indeed in fuselage con 
struction, comperable only with the 
pressed steel automobile frame. Led by 
Robert Esnault-Pelterie, whose R.E.P. 
monoplanes have triangular bodies of steel 
tubing (see SuprpLteMenr No. 1871), a 
goodiy number of the French manufactur 
ers are adopting metal construction. A 


onoplane with sheet metal wings was on 
exhibition Thus the Screntiric AMERI 
CAN all-steel monoplane racer, illustrated 


a half ago, is 
the build- 


in these columms a year and 


gradually be ipproechned by 


ng 
el The narrow wings we showed on this 


machine were approximated by the Blériot 


racers in the International Cup race last 
July, and also by the Kaufmann mono 
plane in the recent Salon. The latter and 
the Paulhan-Tatin monoplane were the 


only machines exhibited with disk wheels 


i. e.. wheels with cloth-covered spokes to 
reduce air resistance. Emile Train, whose 
monoplane killed Minister of War Ber 


The Third Aviation Salon at Paris 


Interesting Aeroplanes and Their Constructional Details 


By Stanley Yale Beach 
































The “Tubavion” monoplane with underslung car and motor. 


\ single steel tube forms the backbone, the propeller being mounted on it behind the main plane 

















Farman biplane fitted with new ferm of stabilizing planes. 


The two planes are mounted on a vertical shaft which is turned to swing them outward. 

















“Albatross” biplane (German) viewed from above. 


\ typical biplane with monoplane body flattened to form a tail the tip of which is flexible enough 
to steer aeroplane up and down. Note also the pointed flexible wing tips of the upper 
plane, the short lower plane, and the inclined struts connecting the two. 

















The Nieuport stand, showing three recent monoplanes. 


The machine in the foreground is fitted with a 28 horsepower double-oppoved-cylinder 
It was with this motor that Nieuport had his first sueeess and broke many speed records. 


NOVELTIES AT THE PARIS AERO SHOW 


motor 


Leaf-spring fork of Blériot monoplane. 
teaux at the start of the Paris-Madrid 
race, is another builder employing all- 
metal construction, even of the wings. M. 
Train pioneer in this line, besides 
having the distinction of having flown an 
hour and twenty-five minutes at the 
Rheims meet, in August, 1910, with a 
motor of but 20 horse-power. 

Although there was a distinct tendency 
toward the use of torpedo or fish-shaped 
bodies. 


is a 


Several monoplanes were shown 
without any body whatever except a short 
underslung car, with motor in front under 
a bonnet, the same as on an automobile. 
One such machine, the “Tubavion” of MM. 
Panché-Primard, is illustrated. A long tube 
forms the backbone and replaces the usual 
monoplane body. Converging, upwardly- 
~urving skids attach to this tube at front 
and rear. The propeller is mounted on 
the tube behind the main plane, and is 
chain-driven from an extension of the en- 
gine shaft, which runs back beneath the 
pilot’s seat. As no starting crank is pro- 
vided, perhaps this machine is quite up-to- 
date and is accordingly provided with a 
self-starter. The tubular and 
underslung seat for the pilot remind one 
of the Grade monoplane, a leading Ger- 
man make that has found much favor. 
England and Germany were represented 
at the Salon, which accordingly for the 
first time had somewhat of an interna- 
tional flavor. A Bristol monoplane, one 
of which, piloted by the Englishman, Val- 
made a sensational flight 
Paris recently, was the chief representa- 
tive of Great Britain, while an “Avi- 
atic” monoplane and “Albatross” bi 
plane gave an idea of German construc- 
tion. This latter machine has flexible ex- 
tensions of the main planes at the rear, 
“an be seen from the photograph, in 
place of ailerons. Suitable 
these extensions in much the same man- 
ner as on the Wright biplane. The Paul- 
han-Tatin torpedo monoplane, illustrated 
in last has upcurved 
which give sufficient automatic transverse 
stability so that, in the hands of an ex- 
perienced pilot, no warping is needed. 
All the “Albatross” machines are fitted 
with double control. More than twenty 
have been sold to the German government, 
and six more have recently been ordered. 
Russia is also a client of the Albatross- 
The “Albatross” biplane is typical 
of the latest biplanes in that it has a 
monoplane body which becomes flat at 
the rear and terminates in a horizontal 
rudder, while the vertical rudder, in the 
shape of a fin, is placed above the tail. 
Another point in which this machine is 
typical of the latest foreign biplanes is 
that the lower plane is very short. The 
struts connecting the two planes are, in 
this instance, arranged diagonally. This 


backbone 


entine, over 


as 


wires warp 


our issue, wings 


werke. 


arrangement does away with the usual 
truss wires that were heretofore em 


ployed. 

The use of a flattened fuselage at the 
rear, with rudder above the tail, and ele- 
vator at its extremity, was inaugurated 
last summer by Blériot with his racer. 
He is now using it on his military-type 
machines, and its use has been adopted 
by most of the leading manufacturers. 

There were many machines on exhibi 
tion having novel stabilizing devices, some 
of them for the maintenance of the equi- 
librium automatically. The Bronislawski 
stabilizer, in one of our photo- 
graphs on a Henry Farman biplane, con- 
sists of two small planes mounted on a 
vertical post. Normally these planes are 
in the position shown in the photograph, 
but ien the machine tips, they are 
ne es until they are parallel with 


shown 


the planes. These small planes at 
> 
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eacn end are worked in conjunction by 
the aviator. This device is said not to 
produce any turning of the aeroplane, and 
hence use of the vertical rudder to correct 
the same is not required. It consequently 
does not infringe the Wright patent. 

A monoplane having a somewhat simi- 
lar arrangement of the wings to that just 
described was one of the features of the 
show. This machine, known as the de 
Mareay and Mooney, had wings ar- 
ranged so that they could be swung by 
the pilot from the regular position to a 
position parallel with and above the body. 
Upen alighting, the pilot can swing his 
wings back and then run the machine 
along a road as an automobile. 

There were a number of novelties and 
improved details about the various ma- 
chines. Among those illustrated herewith 
is a small propeller which is revolved 
by the movement of the aeroplane through 
the air and is made to drive a pump for 
maintaining the air pressure in the fuel 
tank. There also a biplane witb 
electric headlights. This machine _ re- 
calls the fact that aviator George 
M. Dyott made the first flight with an 
aeroplane fitted with electric headlights at 
Boulevard in America last Oc- 
tober. Mr. Dyott used a dynamo for 
generating the electricity. Among the de- 
tails to be noted are the hydroplane float 
of the Voisin “Canard” and the flat leaf 
springs used on the latest Blériot military 
monoplanes. The use of springs in con- 
nection with skids is also coming into 
vogue and is shown on a number of ma- 
chines, notably the “Albatross.” The new 
Blériot fork makes it impossible for the 
wheels to give sideways if the machine 
does not land on both wheels at the same 
time. A skiliful pilot is needed in order 
to alight without breakage. In one Mo- 
rane monoplane that was exhibited there 
were no shock absorbers of any kind, the 
considerably 


was 


Nassau 


under carriage resembling 
that of Santos Dumont’s “Demoiselle.” 

The exhibit of motors this year was 
very large. All told there were seventy 
motors on exhibition, varying in size from 
25 to 200 horse-power. A number of these 
were of the rotary type, but the four-cylin- 
der vertical water-cooled type was also in 
favor. 


The Romance of Echoes 
| seg form one of the most roman- 
tic chapters in the book of Nature. 

Which are more severe tests of 
dulity—the echoes of fiction, or the echoes 
of fact? There is a tolerable repertory of 
the former, beginning with the antique 
fable of that lovely oread who pined away 
to “a voice and nothing more,” and com- 
ing down to Paddy Blake, made famous 
by Samuel Lover: 

“But civilly spake, ‘How d’ye do, Paddy 
Blake?’ 

The echo politely says, ‘Very well, thank 
you’.” 

However, these are but puerile attempts 

to vie with authentic marvels. 

Some recent observations in Germany 
and Switzerland upon the reflection of 
sound from atmospheric strata miles 
above the earth’s surface—which have 
opened up a new and, in the best sense, 
romantic field of meteorological observa- 
tion—make it timely to review the re- 
markable vagaries of echoes, as they 
have been recorded from time to time in 
all parts of the world. 

Knowing that the sound-waves of the 
air are subject to reflections and other 
deviations analogous to those undergone 
by the light-waves of the ether, we might, 
on theoretical grounds alone, arrive at 
the conclusion that the echo is by no 
means a simple and uniform phenomenon. 
And so, in fact, we find that echoes are 
infinitely various. 

Of t8® better-known remarkable echoes 
are two classes; (1) those which, owing 
to the great distance of the reflesting sur- 
face from the origin of the sound, send 
back the latter after a long interval, and 
are therefore able to repeat, for example, 
a large number of words or syli«bles after 


cre- 
































Small propeller driving pump for main- 
taining pressure in fuel tank. 


Breguet biplane body with side door 
and ladder to mount. 

















Torpedo shaped Morane monoplane body of pressed steel. 


The Gnome motor is completely inclosed. An uncovered section of one wing is seen ou the 
left, in which the construction of stee: tubing can be pluinly seen. 

















A Maurice Farman biplane and a Henry Farman monoplane. 


Both machines are of the latest type, having ailerons set into the wings. The biplane has stag- 
gered planes, the lower being much shorter than the upper, and a single-surface tail. 
front and rear elevators are fitted; also twin vertical rudders. 

















The latest Breguet biplane with inclosed motor and flexible 3-bladed propeller. 


The resembiance of the body of this machine to some of the recent automobile bodies produced 
abroad is striking. 
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1; and 


the original sounds have ceass 


(2) those which, by successive 
back and forth between 


reflections 


two or more sur 


faces, repeat a single sound many times 
over. The most familiar instan: of tl 

first class is the echo in Woodstock Park, 
Oxfordshire, described by Sir John He1 
schel, which repeated seventeen sy!lables 
by day and twenty by nighi This echo 
still holds its place in the school-books 
and guide-books, though it is, in fact, no 
longer heard, as some alterations in a 
bridge have completely silenced it The 
tomb of Cecilia Metella, in the Roman 
campagna, has a famous echo that 


peats a whole hexameter verse. In illus 


tration of the second class Herscl 

the echo of Shipley Church, in Sussex, 
which repeated a_ syliabl twenty-one 
times; but this echo, also, has vanished 
Echoes are frail creatures; a stig 
change in the architecture of a building 
or the configuration of a landscape ofter 
suffices to extinguish the! Aili the old 
books on sound describe the echo 
monetta Palace, near Milan, which ac 


cording to the travelers of long azo 1 
peated a pistol-shot fifty or 
Perhaps some of our Italian readers w 


tell us whether the story 


Sixty time 


ll] holds good. 


These instances might be multiplied in- 
definitely. 

In many buildings may observed 
the focussing of sound by vaulted ceil 
ings and other curved surfaces and 
whispering galleries are a part of t 


stock-in-trade of 
That of the Capitol, at Washington 

too well known to need description her 
In the Hall of the 
Louvre, which has a cylindrically vauited 


guides th 


Caryatides, in the 
ceiling, there are two ancient 
Sicilian alabaster, one at each end of the 
room. The slightest 
the edge of one of these vases is distinct 
ly heard by a 
other, from which it 
4A similar effect is obs 


whisper uttered al 


standing near the 


person 


appears to proceed 


acoustic rved in 


the cathedral of Girgenti, Sicily. If you 


stand on the steps of the high altar you 
can distinctly hear anything that is said 
even in an undertone, at a spot near th: 


threshold of the principal west entrance 
100 feet 
this echo will bear repeating. It 
that one focus of the echo was 
chosen for the site of a confes 


away. A story often 


onal r 


other focus was accidentally discovered 
by a gentleman, who ‘for seme time took 
great pleasure in overhearing the words 
intended solely for the confessor, and 
sometimes invited his friends to share in 
his amusement. One day, however, a 


the story runs, his own wife was in the 


confessional, and he and a friend 


became aware of secrets that were far 


from agreeable to the hu Shortly 
afterward the 
Whispering galleries are 
cidents of construction: but thi 
“Ear of Dionysius,” in the 
Syracuse, was said to have been designed 

t 


and 
confessional was moved 
usually mere ac 
famous 


quarries »f 
juarries 


for the purpose of enabling the tvran 
to overhear the conversation of the 
prisoners in the dungeon adjoining his 


palace. 

So far we have dealt only with echoes 
that slavishly the 
come their way; but there are others pos 
sessing more originality 


sounds tha 


imitate 


he proverbia 


lrish echo, which we have mentioned 
among the echoes of fiction, is not so 
fictitious as might be supposed by any 
one unfamiliar with “harmonic echoes 
The harmonic echo does not repeat the 
identical sound that it receives Lord 


Rayleigh, who furnished an explanation 
of these echoes some 
descriptions of several from Brewer. For 
example: 

“On the river Nahe, near Bergen. and 
not far from Coblentz, is an echo thus 
described by Barthius: I? 
teen repetitions at unequal 
Sometimes the echo seems to 
the listener, sometimes to be 
from bim; sometimes it 
at others extremely feeble; at one time it 
is heard at the right, and the next at 

(Concluded on page 78.) 


years ago, quotes 


makes seven- 
intervals 
approach 
retreating 
is very distinct, 
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The Kinemacolor Process 


Moving Pictures With the Natural Color Reproduced Photographically 


artificial accessories 


lea i illed into being and pressed 





This device, however, as designed by Edison, throws 
on the screen a monochrome reproduction, similar in 
character to the ordinary black and white photograph. 
While, owing to a peculiarity of our mind and vision, 
reproduction, though differing 
quite obviously in character from the. original, satisfies 
the 
farther 


such a monochrome 


is evidently very desirable to go a 
the moving object in all its 


eye, it step 


and represent 
natural color. 

Color photography has, in our days, developed to 
a fairly advanced stage, and therefore the problem of 


the red screen is in position, and similarly for the green. 
effected by providing a cireular 
having a red sector and 


In practice, this is 
rotating screen 
revolving in front of the film. 

Our the general the 


kinemacolor projecting lantern as a whole, and certain 


and a green 


illustrations show aspect of 


parts more in detail. The essential point wherein the 
apparatus differs materially from the ordinary kinemato- 
graph lantern is of course the rotating screen, with 
red and This is particularly 
plainly in one of the views of which it forms the central 

feature. It is also seen in its working 


green sectors. shown 














position in the general view illustrat- 
the entire apparatus and its 
stand. 


ing 


There is no occasion to deseribe 
in detail the 
the apparatus, as it is 


similar to that of the ordinary moving 


entire mechanism of 


essentially 


picture machine, but for the one fea- 
ture of the revolving color screen. 

As regards the film, 
its character is well displayed in one 
of the illustrations. 
Alternate pictures G and R 
respectively) correspond to exposures 


hinemacolor 


accompanying 
marked 


through the green and the red screen. 
Note the red table cloth, which ap- 
pears dark on the green film and light 
on the red film. Thus, red light 
reaches the sereen at this point, whil 
is cut off. 

The Kinemacolor Company is to be 


the green 
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The kinemacolor apparatus in operation. 


I it May appear as 
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Near view of the revolving screen 
with the red and green segments. 


ostat serves to regulate the speed. 


green (G) 


applying its principles to moving pictures invites the 
enterprising inventor. 

As a 
being exhibited, among other places, in New York city, 


result of efforts in this direction, there is now 


a most attractive series of colored moving pictures, 


produced by a special process patented by Messrs. Urban 
and Smith, and based on the principle of color photo- 
graphy by means of filter screens. It may be well briefly 
to recall here the nature of this principle, which we 
Clerk Maxwell, the 


owe to the genius of the great 
same who gave us the modern theory of electricity. 
The process consists in making several exposures of 


the same object through a number of colored screens. 
The plates used must be specially sensitized to respond 


of all 


made through a red screen, which transmits 


readily to light colors. Thus, for example, one 
exposure is 
chiefly red light. 


the negative thus obtained will be transparent at points 


The dia-positive copy prepared from 


corresponding to the red portions of the original object 


and will be more or less darkened in other parts. If, 


therefore, this positive is itself viewed through a red 
sereen it will show high lights of bright red where the 
object is red, while at other points the red light will 


be more or less completely cut off. The exposure upon 


the green sereen will give a corresponding result, how- 
ever with the high lights at those portions from which 
the object sends out a bright green light. If both 
positives are now viewed through a green and red 

reen together, an effect which can be secured by 
various means, this combination will show red in the 
red high lights, green in the green high lights, and 


intermediate colors at By the use of 


plates of the right sensitiveness and by a proper selec- 


other points. 


tion of the color of the screens, it is possible in this 
way to obtain a more or less exact reproduction of 
the object in its natural colors, though in ordinary work 


it is found desirable to use sereens of more than two 
cok rs. 

In applying this principle to moving pictures, it is 
necessary to make alternate exposures behind red and 
In practice technical difficulties arise. 


In the first place, this process requires twice as many 


green 


sereens., 


exposures per second as the ordinary black and white 


process. This means that both the camera shutter 
and the projecting machine must be run at twice the 
ordinary speed, say, thirty-two pictures per second 


In addition to this, a red and a green 
interposed in rapid alternation in the 


instead of sixteen. 
must be 
path of the rays of the lantern, and this rapid alterna- 
tion must keep strict pace with the alternation of the 
images on the film, in such manner that every time 
the imag red hy means of a red screen is in sight, 


screen 


Note the alternate red (R) and 


congratulated on the very fine dis 

play which they are giving at the 

@ LAP FOR IOIN present time. Especially in some of 
——! the still-life studies of flowers the 

Kinemacolor film. color effects are most excellent. The 


films of the coronation ceremonies in 
would be of much 
black 
white reproduction, are made still more attractive by 
the This, it may incidentally be said, is 
vastly superior to that of hand colored films. There 
however, still room for further improvement, 
as is only natural in so new a departure. The reds tend 
to be a little too red, the greens too livid a green, and 
other colorsare oftenrather nondescript and neutral tints. 
Another slight defect 
on close inspection, is that the whites are fringed with 
This is presumably due to imper- 


England, which 


interest even in ordinary 


exposures, 


and 
coloration. 


seems, 


which is sometimes observable 
red or green borders. 
fect overlapping of the red and green pictures. But 
the effect is 
An appearance which is not quite so easily 


very slight, and only noticeable to a close 
observer. 
explained is that in certain rapidly moving parts, such 
as the bright line down the seam of the soldiers’ trousers, 
the image occasionally appears split up, showing simul- 
with the colors apparently 
split up also into red and green. But these are slight 
truly remarkable production, 
the 


taneously several positions, 


defects in an otherwise 
and every 


exhibition should make a point of 


one who is within ready access of 


visiting it. 














General view of the machine. Showing 
the revolving color screen in position, 
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Suggestions for the Workshop 


Ingenious Expedients of Resourceful Mechanics 


Centering Disk 
By William Grotzinger 
A HANDY tool for finding quickly the centers of 
A round stock is shown in the illustration. It con- 
sists of a sheet-metal disk with a number of circular 
lines drawn on it and three deep notches cut in it. 
This disk of course can be made any size, according to 


a 


) 


Centering disk. 


the work it is to be used for. Simply place it on the 
end of the stock, move it about until the edge of the 
piece coincides with the circular lines, as seen through 
tie slots, and then mark the center. 


Testing the Hardness of Metals 
By B. F. Dashiell 

‘iow amateur who wishes to discover the hardest 

piece of metal among a number of samples will 
find the apparatus illustrated herewith suitable for his 
requirements. Ordinarily a delicate instrument is used 
for this test. However, for the average amateur’s 
needs the rough instrument here described is suf- 
ficiently accurate. It consists of a light riveting ham- 
mer A secured to a piece of iron rod D about three feet 

















Apparatus for testing the hardness of metals. 


long. <A protractor B is fastened to a support from 
which the riveting hammer is suspended. Normally 
the rod hangs with its edge directly in line with the 
90-degree mark of the protractor. The metal to be 
tested is indicated at C and should be held in a vise so 
that it just touches the riveting hammer. The hammer 
is then drawn back 45 degrees to the position indi- 
eated by dotted line at H. On being released it falls 
against the metal ( and rebounds. The test piece giv- 
ing the greatest rebound is the hardest. 


Holding a Screw by the Hand 
By George W. Colles 

T would be hard to find anyone who works with 

tools who has not frequently been required to hold a 
screw or nail by the head while working on the shank ; 
and yet there is no appliance on the market for this 
purpose. Copper or lead vise-jaws are usually used for 
this purpose; but they are inefficient where the screw 
is short and the entire length.ef the shank has to be 
free. Pawing over the junk pile, I found the head of 
an old ten-cent hammer. This was the kind with a 
conical socket and a screw in the top end to hold the 
handle in place. After cutting off the round end, and 
slitting the balance longitudinally as shown by the 
heavy lines in Fig. 1 (whieh is_a side view from the 
handle end) I had two jaws, as Shown in Fig. 2, which 


did the business. As the socket is conical, any common 
size of screw can be held with it. The bottom of the 
groove should be recessed with a round file. 

If you have not an old hammer head like that de- 
scribed, get two pieces of 3/16-inch to a 44-inch sheet 
iron or brass about 1 to 1% inches square. To avoid 
unnecessary filing, a corner may be cut out. With a 
half-round file a groove is then filed parallel and close 
to one edge, and with a rat-tail file a semicircular 
noteh at right angles to this groove. If the screw has 
a flat head, it is best to have the oblique edge of the 
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Vises for small screws. 


groove next to the edge, and if a round head, on the 
side away from the edge. A pair of these jaws pro- 
vided with both kinds of grooves and several sizes of 
notches as shown in Fig. 3 can be made in a short time, 
and will eliminate the screw-holding trouble for ever 
after. 


A Boring Bar for Cylinder Bushings 

HE accompanying drawing shows a boring bar for 

large work with which bushings may be bored per 
fectly true. This boring-bar consists of a heavy bar 
made of machine steel A, upon which there is a stiff 
traveling head B, also made of machine steel. The 
head B is bored to a neat sliding fit over the bar A. 
The head moves longitudinally over the bar and is fed 


by the screw C. At one end of the screw there is a 





Boring bar for cylinder bushings. 


star wheel D, by which it is turned. As the bar re- 
volves, one arm strikes against a stop at each revolu- 
tion. This turns the screw by an amount proportional 
to the number of arms in the star. For example, if 
there are six arms in the star, the screw will be turned 
one-sixth of a revolution for each revolution of the 
boring bar. As the screw turns, it moves the head 
along with the tools EF mounted thereon 


Adjustable Spanner Wrench 
By Israel R. Hicks 
HEN assembling machines that have round or 
spanner nuts in their construction, a number of 
special wrenches are required. A handy tool under 
such circumstances is an adjustable spanner wrench, 
which may be made of a common monkey wrench. Drill 
a 3/32-inch hole in the end of each jaw to receive a 
steel pin A of'the same diameter. Each pin may be held 








Adjustable spanner wrench. 


in place by means of a set screw B. The holes for the 
pins should be as deep as the pins are long, so that 
when the wrench is not to be used as a spanner, the 
pins may be dropped in their sockets flush with the 
ends of the jaws. Thus the wrench is in no way in- 
oeize “or use in normal service. 


A Home-made Surface Gage 
By Albert F. Bishop 
| oayprabagpesa gage may very simply be made as shown 
in the drawing. The left-hand figure represents 
an iron pedestal with an ordinary pair of dividers, fast 
ened on the beveled edge at the top with two machine 
screws. One leg has been cut off, as shown in the pic 
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Two simple surface gages. 


ture. In the other figure the pedestal is of hard wood 
beveled off on top and grooved out with a saw cut in 
the center of the groove, allowing it to clamp the 
dividers when laid in the groove, on turning up the 
thumb screw. This simple form will answer for wood 
work, pattern making, ete. The dividers can be re 
moved at any time, and are just as good for othe: 
work. 


Handy Universal Wrench 
HE accompanying engraving illustrates a very sim 
ple wrench for nuts and bolts of various sizes. It is 
made of a piece of 4-inch square iron rod about a foot 
long. This is heated to a cherry red and then is bent 
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Simple form of universal wrench. 


to the shape shown. The wrench may be strengthened 
by welding it at the joint w. 
the wrench on a bolt head or nut is illustrated clearly, 


The manner of applying 
the nut being indicated by dotted lines. 


To Keep a Tank from Bursting in Freezing 
Weather 
By Lloyd V. Beets 

7 keep a water tank from bursting when freezing 

up, procure a very large jug, and inverting in the 
tank fasten it in this position by a wire wrapped around 
the neck and fastened 
to an eye in the bottoin 
of the tank. This has 
been found = successful 
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by the writer. The se 
cret lies in the fact that 
this jug contains air, 
mostly, and when any 
extra pressure is put 
upon the water, this air 
is compressed, relieving 
the pressure on the 
tank. 


Workshop Notes 


To Restore Burnt 
Steel. —To restore burnt 
tool steel, heat the piece 
to a red heat, then 
sprinkle over it a mix- 
ture of 8S parts red 
chromate of potassium, 
3 parts saltpeter, 4 
part aloes, 4% part gum 
arabic, and 4 part 
rosin. Machine tools 
treated in this way will 
stand up as well as be- 
fore they were burned. 
—C. D. H 

How to Prevent Babbitt Metal from Exploding. —Be- 
fore pouring babbitt metal, add a piece of rosin about 
the size of a walnut and allow it to meit. If the bear- 
ing to be lined with babbitt is warmed before pouring, 
thé metal will run better and a better job will be had.— 
H. D. CHAPMAN. 























Preventing a tank from 
bursting in freezing 
weather. 
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Simple Patent Law : 





The Inventor’s Department 
Patent Office News: 


Inventions New and Interesting 











The Split Ring “Valveless’”” Engine 
"get valves 


and noise are so close- 














ly associated in tnternal combustion lf 

engin that it is very natural to char 

‘terize the new noiseless motors as 

valvels of course, such engines are 

j no sense valveless The valves have : 

not been abolished, but altered in form 

in place of the poppet type, rotary or 

iding valves are used 

This marks a return to first practice, 

for one f the first of the practical gas 
engines employed sliding valves similar 
to those of the steam engine. The reason 
for the poppet valve li ue fact that 
it offers a very simple method of open 
ing the inlet and exhaust ports wide and 
suddeniy. But this sudden action of the 
poppet valve is what produces the noise 
The bursting of the charge through the 
valve and the hammering of the valve 
upon its seat have made it impossible to 
construct a silent engine of the poppet | 
valve type In order to adapt the quiet 
sliding type of valve to the gasoline en 
gine, it has been necessary to modify it was | 
either in form or in operation, so that it sooty 
will open the ports as abruptly as a pop Side view of a four cylinder split-ring ‘‘ valveless’’ engine. Note the cam 
net valve shaft casing in the foreground. 

The accompanying illustrations show 
one of the so-called “valveless” engines, | dicated at the right-hand side. The mo-;stroke, and freely scavenged during ex- 
invented in France and now being intro-| tor illustrated herewith is of 100 by 140 | haust. It wil! be observed that the intake 
duced here. in which the motion of the| millimeters (3.9 by 5.5 inches) bore and;is above the ring, permitting the cool, 
sliding valve is controlled by a cam. In-!stroke. For an engine of this size, the | fresh gases to flow over the housing of 
stead of the rhythmic movement of the| ring has a face of about 1% inches depth, | the bell crank, while the exhaust port is 
steam engine slide valve, this cam pro-|and it requires a movement of less than | below the ring, letting the hot gases es- 
duces an irregular motion timed to meet | one inch to close and open the ports prop-|cape without pouring over the housing. 
exactly the requirements of the four-cyele,|erly. The ring is operated by a_ bell|In this way the housing is kept relatively 


This “ring” ) crank B with roiler on one arm engaging 
j@ cam C. The cam shaft is driven by 


reduced gearing, from the crank shaft of 


internal combustion 


engihe 


the engine. The bell crank enters a hous- 
ing D, which lies transversely of the ring, 
‘ at the end the crank is 
Ss | titted with block FE arranged to 

slide in ways in the housing. Of course, 

the motion of the slide is very slight in- 
® | deed, The slot in the 
= | side of the valve chamber through which 

the bell crank arm passes is sealed by the 
manner that the 
inlet and outlet ports are closed. It will 
face of the ring at 


}and inner arm 


a slide 


almost negligible. 


ring itself, in the same 
be observed that the 
this side is made deeper so as to close 
| the slot at all times. As the ring is split, 





Section showing the position of the valve 


: , he expansion of the gases at the period 
in the cylinder. the exp Slo oO € Ne e pe ( 


of combustion serves to press it gas tight 


type of valve closely resembles the piston against the ports, so that there is no 
type of steam engine valve, but differs | danger of leakage, even though no stuffing 


from it in a very important particular, | pox or packing of any description is used. 
namely, that it requires no stuffing box |As a matter of fact the valve itself is a 
The valve is shown in detail in one of | packing ring. 
the photographs, and it will be seen that | The ports which are opened and closed 
of a by the ring have a large area, even greater 
engine | than size for 
freak racing automobiles. The valve area 
®# valve chamber, indicated clearly in the} o¢ a typical poppet type motor of 3.9 by 


if consists 
f the 
diameter at 


split ring. The cylinder 





is somewhat reduced in the ports of special used 


the upper end, so as to form 


line sectional drawing. The split ring | 5,1 inches bore and stroke is about 1. 
valve A is fitted to slide up and down | square inches, while the area of the mo- 
within the valve chamber, so as to Cover | tor here shown is 2.2 square inches. With 
and uncever the inlet and outlet ports, in-| sueh wide ports the cylinder is sure to be 
[ | filled with fresh gases at each suction 


cool, and there is not any danger of over- 
heating the sliding parts within. 

The which the 
mounted serves as a splash chamber to 
distribute oil over the bell crank and the 
slide block. Furthermore, enough oil 
spattered upon the ring to make its way 
lbetween the ring and the cylinder, thus 
providing ample lubrication. This 
very important feature of the ring type 
of piston. The difficulties of lubrication 
have always been considered very serious 
in motors of the sliding valve type. To 
return the valve, after it has been raised 
by the bell crank arm, a spring is used 
indicated at F' in the line drawing. 
This spring does not have to act against 
the pressure of the gases in the cylinder, 
and it does not have to seat the valve, as 


chamber in cam is 


is 


is a 


as 


is the case with springs employed on pop- 
pet valves. Hence it may be made com- 
paratively light, with a resultant saving 
of power. 

The motor is being used in several lead- 
ing European cars and is reported to be 
giving perfect satisfaction. 


Seeing One’s Self Talk 


NOVEL instrument was devised not 
long ago by Prof. John Dutton Wright, 
of the Wright Oral School for the Deaf 
in New York City, to enable deaf mutes 
te examine the operation of their vocal | 
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himself 


The instru- 
pharyngo- 
look down 


cords when producing sound. 
ment a Hays’ 
scope modified to permit one to 


is essentially 


his own throat. It is shown in use in 
Fig. 1, and the enlarged Fig. 2 will no 


better idea of its con- 
It consists of a telescope which 


doubt give one a 
struction. 


is doubled back upon itself at a sharp 
angle, so that the object glass may be 
placed in the throat or well back in the 
mouth. At the angle of the telescope 
there is a prism A, which reflects the 


light as it comes from the object glass B. 
The latter is set at such an angle as to 
take in the field of the throat. Tiny elec- 
tric lamps are used to illuminate the re- 
gion so that the pupil may inspect his 
vocal organs and study their changes as 
he varies the pitch of the sound he is pro- 





ducing. 

This device should prove of interest not 
only to teachers of the deaf, but also to 
physicians, singers and teachers of sing- 
ers, as well as to other professional users 


ef the voice. We are indebted to the 
Laryngoscope for the accompanying 


| illustrations. 
| 


Notes for Inventors 


Death of Capt. Jorgensen.—Capt. J. C. 
Jorgensen, of the inventors of the 
Krag-Jorgensen rifle, used by the United 
States army until the new Springfield 
was adopted, died of heart disease on 
January 4th in Washington. Capt. Jor- 
was born in Denmark in 1852, 
and came to this country in 1878. He 
enlisted in the army and distinguished 
in Indian campaigns. For his 


one 


gensen 














The split-ring valve and bell-crank. 








meritorious conduct at Fort Wingate, 
New Mexico, he was voted a medal by 
Congress and promoted to the grade of 
sergeant. While in the army he invented 
the rifle which bears his name. 

A Toy Flying Machine.—Lionel A. Car- 
ter of St. Louis, assignor to Oscar H. 
Hyde, trustee,- has secured a patent, 
No. 1,010,585, fer a toy flying machine 
which has a long body and prope lers at 
both ends revolving in opposite direc- 
tions, but operating to propel the toy 
in one direction. A pendant weight on 








a balancing frame can be adjusted back 


land forth to vary the inclination of the 


ler. 


























enone 





The engine partly broken away to show 
the valve gear. 





Fig. 2. - Auto-inspection laryngoscope with which deaf mutes are taught 
to talk. 


Fig. 1.—Studying his vocal 
cords. 
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An Elihu Thomson Rectifier.—Elihu 
Thomson, assignor to General Electric 
Company, has patented (No. 1,011,526) 
a vibrating rectifier wherein are combined 
a magnet of constant polarity with an 
air gap between its poles, a body of 
mercury free to oscillate in the gap, 
with a source of alternating current con- 
nected to the mereury, the oscillations 
of the mercury under the influence of its 
alternating field actuating means for 
delivering alternate impulses of current as 
unidirectional current. The apparatus 
comprises a contact making device con- 
taining mercury which is foreed to vibrate 
in synchronism with the vibration of the 
alternating current from which the direct 
eurrent is to be derived by the mutual 
reaction of an alternating magnetic field 
and a field of constant polarity, and the 
mereury is properly connected to deliver 
impulses of constant polarity to an exter- 
nal circuit. There is thus provided a 
simple rectifier that requires no adjust- 
ment after it has onee been set up and ir 
which there are no springs or other mecha- 
nical parts to produce difficulties. 

Some Winton Automobile Patents.— 
Alexander Winton of Cleveland, Ohio, 
has secured a patent, No. 1,011,693, for 
a safety starting and igniting mechanism 
in which a hand controlled ignition lead 
and the starting mechanism are so ar- 
ranged that when the starting member 
is apr lied, the ignition lead and the hand 
controlled member therefor are both ecar- 
ried thereby to the position for effecting 
a later sparking in the eycle of the engine 
cylinder or cylinders and thus prevent 
a reverse motion or “kicking back’’ of 
the engine; another patent, No. 1,011,695, 
for a valve operating mechanism, seeking 
to provide the necessary clearance between 
the cam operated member and the valve 
with an intervening 

prevent the noise 
occasioned by the clearance in valve 
operating mechanism as heretofore con- 
structed; and two patents, Nos. 1,011,694 
and 1,011,696, for carbureters, the former 
seeking to provide a carbureter by which 
a proper and uniform mixture is supplied 
for the very low speed of the engine as 
well as for the maximum and various 
intermediate speeds, and the latter has 
a main carbureting passage for supplying 
the explosive mixture to the motor when 
running under load and power and an 
auxiliary passage for starting the motor 
and for running it at a low speed. 


connection 
which will 


stem in 
member 


The Fitch-Rumsey Steamboat Contro- 
versy.—Since the publication in our issue 
of November 11th, 1911, of George Wash- 
ington’s testimonial to Mr. Rumsey’s 
side of the case, our attention has been 
called to a extended account 
of the controversy which may be useful to 
those interested in the historical phase of 
the subject and which ean be found in the 
report for 1849, and for 1850, of the Com- 
missioner cf Patents. These include an 
account of the origin of steamboats by Dr. 
William Thornton, the first superintendent 
of the Patent Office, published in 1814 and 
containing some State papers notably some- 
thing in the nature of a protest of 1810 by 
William Thornton, and addressed to the 
Speaker of the House of Representatives 
of Virginia, protesting against the State 
granting any patents or exclusive privi- 
leges in view of the cession by the State 
in the Constitution, to the Congress. 


somewhat 


Torpedo Nets.—The importance of a 
weapou may be fairly measured by the 
attempts to resist it. Three patents, Nos. 
1,001,856, 857, and 858 have been granted 
to Alfred D. Carnagy of Trenton, N. J., 
assignor to John A. Roebling’s Sons, for 
torpedo nets. The patents relate to 
the particular arrangements and combina- 
tions of the grommets, the grommets in 
two of the patents being interlaced while 
in the other patent the grommets of each 
row and those of successive rows are con- 
nected together by links. 

New Printing Process.—Consul Benja- 
min F. Chase of Leeds, in a note from 
England, refers to a Yorkshire paper 
which calls attention to the invention of a 
new process for printing textile fabrics 





and wall papers. The design is photo- 
graphically produced, with the aid of a 
special screen, on a sheet of transparent 
celluloid. The inventor has, it is stated, 
succeeded in reproducing photographs 
on textile fabrics which look much like 
ordinary photographic prints. 

A Composite Arc-light Anode.—Berth- 
old Monasch of Berlin, Germany, assignor 
to General Electric Company, has patented 
No. 1,010,942, an are-light anode of iron 
having a core of a metal which consumes 
slower than iron, and specified as an anode 
of iron with a core of copper. 


A Charles Steinmetz Patent.—What is 
technically described as a method of 
operating an electric lamp heaving elec- 
trodes affording a plurality of paths for 
current flow, consisting in deriving from 
a source of alternating current a plurality 
of voltages out of phase with each other 
and impressing these voltages upon respect- 
ively different paths in said lamp, the 
voltages co-operating to produce flow of 
current in the lamp, has been patented, 
No. 1,011,088, to Charles P. Steinmetz, 
assignor to General Electric Company. 


Fire Extinguishers.—Edward M. David- 
son of New York has secured patents, No. 
1,010,869 and 1,010,870, for fire extinguish- 
ing compound and process, involving the 
use of a liquid, carbon tetrachlorid, and 
a constituent which is thrown down when 
the compound is heated, as an electrically 
non-conducting deposit. By the process, 
the burning material is enveloped with a 
lingering, cohering blanket of dry com- 
bustion-arresting gas, inherently pene- 
trative of the burning materials. 

Match-making Patents.—Seven patents, 
Nos. 1,010,822, 823, 824, 825, 826, 827 and 
828, have been granted to Bernard G. 
Vaughan of Joliet, Ill., assignor to National 
Match Company of same place, for ma- 
chines for making and boxing matches. 

Rotates a Reciprocating Piston.—In 
patent No. 1,010,640, George J. Dourte 
of Longmont, Colorado, shows a crank 
and a pitman connected with the crank 
so it will be reciprocated by it. Bevel 
gears fixed one on the crank wrist and 
the other on the pitman mesh so that the 
crank as it turns to reciprocate the pit- 
man, also gives the pitman a rotary move- 
ment. 

Largest and Smallest Sub-classes.— 
The largest sub-class of patents made up 
by the Patent Office at the present time 
contains two thousand four hundred and 
eighty-three patents and is known as 
Sub-class 6, Corn, under Class 111, Seeders 
and Planters. The title “‘Corn”’’ of this 
sub-class containing but one word, is the 
shortest sub-class title. The smallest 
sub-class contains but one patent, No. 
522,805, and strange to say, rejoices in the 
distinction of having the longest sub-class 
title. It is underClass 122, Liquid Heaters 
and Vaporizers, and the sub-class is 293, 
known as “Water tube, Rearwardly 
declined, Over bridge wall, Front and 
rear header, Horizontal longitudinal drum, 
Longitudinal water baffle.” 


A Poetical Patent.—While invention 
is many times involved in romance, it is not 
often that rhyme is introduced in patent 
specifications. In a patent issued Septem- 
ber Ist, 1868, for a garden implement 
termed ‘‘Tbe Universal Gardener”’ with 
which only one hand is employed, the 
specification goes on tosay: ‘‘It is intended 
to manufacture these beautiful instru- 
ments by the million and to furnish them 
to every household in the United States; 
and it is fair to conclude that by thus 
supplying the means of cultivation of 
useful and beautiful plants, trees, and 
shrubs, a new love for those 

Floral apostles that in dewy splendor 

Weep without woe and blush without acrime 
will be developed, encouraged, stimulated, 
and that the sum of human happiness will 
thereby be increased.” 


Legal Notes 


Injunction to Prevent Disclosure of 
Trade Secrets.—In a suit to enjoin a 





servant from diselosing trade secrets, 








consisting of specific methods or secret 
processes for the manufacture of commer- 
cial oxygen, the United States Circuit 
Court, in 8S. S. White Dental Manufactur- 
ing Company v. Mitchell, 188 Federal 
Reporter, 1017, holds that it was no 
objection to the issuance of an injunction 
that plaintiff failed to point out any 
specific methods or secret processes which 
it was proposed to enjoin defendant from 
disclosing, since the general provision of 
the order prohibiting action in violation 
of defendant’s contract of employment 
would be no more indefinite than was 
the threatened injury, and, if the injunc- 
tion was enforceable at all, it would be 
enforceable as well against any disclosure 
as against any particular process or device. 
Where the servant terminated his contract 
and took employment with another con- 
cern in the same line of business, but denied 
that he inte~ded to violate his contract, 
the court holds that an injunction re- 
straining him from violating it would not 
be granted as a threat, since he was as 
much bound by his contract not to dis- 
close after taking up his new employment 
as before. 


The Copyright Situation.—Nothing has 
done more to clarify and define the prac- 
tice under the Copyright Law of 1909 
than the Rules for Practice and Procedure 
in the ease of infringement of copyright 
promulgated by the Supreme Court of the 
United States, and printed by the Copy- 
right Office as Circular No. 20; the eight 
opinions of the Attorney-General of the 
United States rendered at intervals from 
November 17th, 1909, to May 2nd, 1910, 
and the opinions of January 9th, 1911, 
and May 6th, 1911, and the adjudicated 
eases under the 1909 law. These cases 
are those of Green et al. v. Luby, and 
White-Smith Publishing Company v. Goff 
et al. The former case decided that a sketch 
consisting of a series of recitations and 
songs with a very little dialogue and 
action and with scenery and lights thrown 
upon the singer is a dramatic composition 
within the provisions of the Copyright 
Law. Also that the classification of a 
dramatico-musical composition as a drama- 
tie composition does not affect the validity 
of the copyright. Also that where one 
sings an entire copyrighted song with 
musical accompaniment she is guilty of in- 
fringement though she purports merely to 
mimie another. In the White-Smith 
Music Publishing ease, it was held that 
the right to renewal of copyrights is limited 
to the persous vamed in the Act and does | 
not extend to the *‘ proprietor” of the work 
although both under the present and prior 
statutes an original copyright might be 
secured by such proprietor. 

Adiudicated Patents.—Out of sixteen 
patents recently adjudicated in the Federal 
Cireuit Courts, only two patents were 
held void, and these were so held for lack 
of invention in view of the prior art. 
Of the remaining cases, seven patents in 
suit were held to be infringed and three 
patents were held not infringed. 


Guaranteeing to Secure Patent.— Patent 
practitioners are frequently asked whether 
they will guarantee to procure a patent, 
by those who do not know that such a 
guarantee is against the rules of the 
United States Patent Office. Section d of 
Amended Rule 22 of the Rules of Practice 
provides: 

“The Secretary of the Interior may, 
after notice and opportunity for a hearing, 
suspend or exclude from further practice 
before the Patent Office any person, firm, 
corporation, or association shown to be 
incompetent, disreputable, or who refuses 
to comply with the rules and regulations 
thereof, or who shall, with intent to de- 
fraud, in any manner deceive, mislead, 
or threaten any claimant or prospective 
claimant, by word, circular, letter, or by 
advertisement, or by guaranteeing therein 
the successful prosecution of any applica- 
tion for patent or the procurement of any 
patent, or which word, circular, letter, or 
advertisement shall contain therein any 
false promise or misleading represen- 
tation.” 








RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by arrangement 
with the inventors. Terms on application to the 
Advertising Department of the Scienriric 
AMERICAN, 


special 





Of General Enterest, 
NON-REFILLABLE BOTTLE. — W. WwW. 
CLARK, care of Auditor's Office, Panama R. R. 
Co., Colon, Panama. In this invention the de 


sign is to prevent the refilling of -the see] 
after the original contents have been «d 
canted. The purpose of the improvement ts to 




















NON-REFILLABLE BOTTLi 

provide novel features of construction for 
device which will positively eal the botth 
against applied pressure in case an attempt is 
made to refill the same by use of a force 
pump. The bottle is designed to receive and 
hold liquids of any density rhe engraving 
herewith represents a longitudinal sectional 
view showing the bottle emptied and parts 
adjusted to seal the inlet to the bottle against 
the introduction of liquid. 

CHIME.—H. B. Kevier, 714 Marston Street, 
Philadelphia, Pa. The aim here is to provide 
a chime with a vane and a series of plintes 
suspended at right angles to the vane, so that 


the plates will be disposed at all times at an 

















angle to the direction of the wind. Another 
4 a at! 
Ms WH 
| Mie ; 
H ia a 
CHIME. 
object of the inventor is to provide a plurality 
of plates which are so graduated in siz 
the accompanying illustration) that they will 
produce the tones representing the notes of an 
octave, the plates being flat and lapping on 


another in two series, with a bar suspended 


between the two series of plates. 

BABY HOLDER.—C. M. Pratrner, 2018 
Colfax Street, Evanston, III. Among the 
principal objects which the present invention 
has in view are: To provide a holder for an 


infant which may be adjusted to accommodate 
the needs for the same in the sleeping and 
sitting postures, and to provide a 
tion which is efiicient and readily transported. 
To afford the infant the necessary air a door 
and cover are provided with air perforations. 
FISH SCREEN.—J. C. Woodville, 
Ore. This screen can be with 
conduits of different kinds to prevent fish or 
the like from passing along the conduits. It Is 
self-cleaning and thereby prevents the accumu- 
lation of floating and other debris at the 
screen, which does not hinder the free flow 
of water along the conduit, and is easily ac- 
cessible for purposes of replacement or repair. 


construc 


AITKEN, 


used water 


WELL STRAINER.—D. D. JAmges, Box 147, 
Mattoon, Ill. This invention relates to a new 
form of well strainer and casing and more 
particularly to that class which are adapted to 





(Sec. 5, act approved July 4th, 1834.) 
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RATUS \ I International 
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to improvement tent to Mr 
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ADJUSTABLE HOLDER FOR CHALK AND 
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APPARATUS FOR H 


WEIGHING 


ANDLING 


PEVICES 


SCALE 


| 
ling device represents a side view of an ap- 
paratus for handling scale weighing devices of 


weighing scales shown in conjunction with the 
and showing the parts 
delivered the weigh- 


steelyard of the scales, 
in position after having 
ling devices upon the steelyard. The invention 
| provides means for placing and removing 
weighing devices from scale beams during the 
| means for 
placing weighing weights 
upon the seale beam ; and provides an auxiliary 
device disposed to receive a plurality of weigh- 
s of different magnitudes, 


provides 
various 


yperation of weighing; 


devices of 


ing device 


Heating and Lighting. 


ATTACHABLE LAMP PROTECTOR.—D. T. 
Willard, Ga This invention per- 
attachment for use on 


SINGLETON 


tains generally to an 


fluid burning lamps and more particularly it 
refers to a simple and effective means which 
may be quickly attached to a lamp whereby 
tl oll containing receptacle, which is gener- 
lally made of glass, may be protected against | 























LAMP PROTECTOR. 


ATTACHABLI 


sulting in an ex 
the ac 
view of 


breakage and the danger re 


| plosion of the lamp. The larger of 


|}companying engravings shows a side 


) table lamp provided with the protector, while 


the smaller one is a side view of a lamp in 
sition for placing the protector thereon. To 
attach remove the burner Press the ribs 
down over the neck of, and around the globe 
of the lamp—tie the ends with cord at the 
base of the globe To detach: untie the cord, 
lift up and off. The “Protector” can be manu- 


simple forms, very cheaply, 


lighter 


factured in many 
and of different and 


materials 


CLOCK CONTROLLED SWITCH \ K 
Wuiter, 613 D Street, Marysville, Cal. This 
switch is designed for automatically turning 


on and off at predetermined times the electric 





lamps used in show windows or other places, 
9 turning the lamps on at the beginning of 
dusk and off at midnight, or, if desired, turn 
ing on a series of lamps at the beginning of 
dusk, turning off the lamps at midnight, and 


turning on a single lamp during the remainder 


of the night 


SUPERHEATER S MUNSON, Fowler, 
Col. The invention has for its object to im- 
prove the constructions shown in prior pat 
ents granted to Mr. Munson, by providing the 
superheater coils in sections, which are se 
cured together, thus lessening the cost of 
construction the coils being also so con 
structed that the steam will be heated more 
quickly than in the previous constructions 
Supports are provided for the superheater and 


coils which will permit of their expansion and 


contraction 


FURNACE HOOD.—J. C. TremMoucer, 6101 
Dauphine Street New Orleans, La Mr 
Tremoulet’s invention comprises a_ furnace 
hood adapted for use in the ordinary char 
coal-burning furnace and the object of the 
invention is to provide an improved and sim 


which will be 
parts of the 


plified structure, at a low cost 


efficient in its use The different 








device may be conveniently stamped up from 
sheet metal 
Household Utilities, 
BATH ACCESSORY I Hess, 511 Fifth 
Avenue West Kalispell, Mont The engray 
g herewith is a perspective view of a bath 
tub of usual construction having attached 
T T ! 
a A | 
A 1 | 





BATH ACCESSORY 


thereto a back washing ac« constructed 


essory 


ind arranged in accordance with the inven 
tion. The improvement provides a towel sup 
porting frame arranged to be readily adjusted 


to a bath tub, the said frame being provided 


with means for securing the towel firmly in|downward movement of a bar carrying de- 


the frame; provides a device adapted for at- 
tachment to the inclined end of the bath tub. 
The towel is stretched over the ends of the 
frame, and the turn buckles are manipulated 
to draw the loops upon the ends of the towel 
to hold it firmly in position. The invention 
also comprises sanitary features. 


IRONING BOARD.—A. M. Sprincer, 1326 
Macadam Road, Portland, Ore. This inven- 


tion is an improvement on the Patent No. 
868,500 granted to Mr. Springer. In the 
present invention the object is to simplify 


the folding operation of the supporting mem- 
bers and to reduce the number of points at 
which the parts are detachably secured to- 
gether. Both the inclined and bottom braces 
}are permanently pivoted to the vertical 
and in folding the table, it is only necessary 
|}to separate the upper end of the braces from 
the under side of the table. 

CONVERTIBLE BED AND DAVENPORT. 
—L. B. Jerrcorr, 250 West 15th Street, New 
York, N. Y. Use is here made of a main 
frame, a slidable support to slide between 


legs 





the sides of the main frame, a bed frame 
formed of sections pivotally connected with 
}one another, the rear section having a link 


connecting with the main frame and slidable 
support, the middle bed-frame section having 
|a link connection with said support, and being 
| also pivoted on the support, and the bed- 
frame section having a link connection with 
the link of the middle bed-frame s¢ction. 


Machines and Mechanical Devices, 

CALCULATING MACHINE. — V. VOoGEL, 
Riga, Russia. This invention relates more 
particularly to machines having an indicating 
device, and a spiral member operatively con 
nected with the same and constituting the 
actuating agency for the indicating device, the 
spiral member being adapted to be actuated 
by a membere movable in the direction of the 
spiral member and in engagement therewith 
means being provided for guiding the 
which is used to operate the spiral member. 

CYLINDER GRINDING MACHINE.—E 
Sronp and W. Stone, 3510 South Wood Street, 
Chicago, Ill. This invention, illustrated here 
with, relates to grinding mechanism for grind 
ing and dressing the interior surfaces of hol 
low cylindrical bodies, such as engine cylinders 


member 








MACHINE. 


CYLINDER GRINDING 


and the like; and has for its object to provide 
a means whereby the work may be accomplished 


with the greatest facility and accuracy One 
of the important features is the orbital move- 
ment, and in practical working it will be un- 
derstood that the diameter of the circle de- 
scribed gradually grows less from the grind- 
|ing-wheel to the vanishing point at the rear 
end of the grinding-wheel shaft which occu- 
pies practically a_ fixed center. Thus the 
movement must always be positive and the 


grinding-wheel made to travel in the path 
true circle and doing the work accurately 
The patent 


ota 


with all mechanical precision. 


in this instance is for sale 


BUTTER MOLDING MACHINE.—J. N. 


JACOBSEN, 1015 54th Street, Oakland, Cal. 
This machine has a cutter device mounted on 
a frame in which a shaft is journaled, there 


frame movable relatively to 
butter may be 
means for 
layers on 


butter in each 


being a second 
the first named, in which the 
packed to be there 
storing the butter in a 
the second-named frame, the 


cooled, being 


series of 


layer being disposed on slats dropped at the 
end of the second-named frame, when a block | 
provides for conveying the slats and butter 
in the direction of the cutter. This block is 
detachably connected with sprocket chains 
which travel on wheels on a shaft disposed 
in open bearings in the last named frame, 
and on sprocket wheels on the first named 


shaft 

| AEROPLANE.—M. Katapa, 29 Cottage 
Place, New Rochelle, N. Y. The purpose here 
is to provide improvements whereby balance 
or stability is obtained, the lifting power in- 
| creased, and in accident to the motor or other 


parts the aeroplane is readily sustained in 


the air. For the purpose named use is made 
lof inflatable bags mounted on the aeroplane 
and connected with means under the control 


jof the aviator for inflating the bags wholly 
jor partly according to circumstances. 
| 


| MACHINE FOR INSERTING DIAGONAL 
|STRANDS IN WOVEN CANE FABRICS.— 
M. B. ZimmMerMAN, care of A. D. Hovus 

Lewisburg, Pa. This machine provides for 
depressing the warp strands and raising the 
weft strands in woven cane fabric for the 
passage of a needle carrying a diagonal 


strand, and accomplishes this by the joint 


pressing fingers for the warp strands in con- 
nection with automatically-acting fingers that 
receive and hold elevated the weft strands. 


ATTACHMENT FOR LATHES.—A, M. 
RoBerRTs, 127 Clinton Street, Greenville, Pa. 
This invention has reference to attachments 
for lathes, and the aim is to provide one 


with an arm adapted to be engaged by ad 
justable blocks on the face plate of the lathe, 
for rocking a shaft which is connected for 
moving the slide rest of the lathe, on the 
carriage of which it is mounted. 


BRAKE LEVER.—E. E. Kupuu, Verdigris, 
Neb. This is an improvement in levers, and 


especially in brake levers designed for use in 
connection with any suitable brake mechanism. 
The engraving shows a detail view of a 
brake mechanism embodying the invention. A 
segment rack and a brake lever are provided 
the latter having a main portion and a handle 
portion. The main portion is pivoted at the 


side 








BRAKE LEVER. 


bottom of the device and the handle is pivoted 
|to the main portion and is provided below this 
pivot with a slot into which projects a pin 
which limits the rocking of the handle. The 
segment is provided with teeth or notches dis 
posed along the upper and lower edges as 
shown. The teeth are blunted to prevent 
injury to their upper ends by the point of the 
dog as the latter is moved forcibly back over 
the teeth from right to left end of the rack 
A pendant at the point prevents the dog from 
jumping teeth as it moves. 

CENTRIFUGAL MACHINE.—E. Roserts 
and A. H. Gipson, Lehi, Utah. The object of 
the invention is to provide a machine wherein 
a means is provided for thoroughly cleaning 
the inner surface of the basket, which 
be swung over the basket, lowered thereinto 
and withdrawn and swing away from over the 
basket after the basket is cleaned. 

FLYING MACHINE.—E. W. F. HerrmMann 
314 Paso Hondo Street, San Antonio, Texas 
Certain features of this machine, such as the 
central and the front and rear dihe 
dral make up a supporting 
plane stable in itself, 
and will steering 
thereof. 


miay 


opening 
angles, all go to 

which is automatically 
control the 
The invention 


and 
supporting 


equilibrium 
provides a 


plane capable of being warped at various 
points, so as to control ascension and de 
scension, and also to control the latera! 


equilibrium and steering thereof 

CLUTCH FOR STUMP PULLERS.—J. C. 
WILLIAMSON, Dexter, Ga. This invention is 
an improvement in clutches for that 
stump-pullers in which a wound on 


class of 


cable is 


a rotatable drum having a sweep or long 
lever to which a team may be hitched. The 
qualities most desired in such machines are 


lightness, strength and power with 
for convenient and practically in 
locking or release of the wind 
relation to the shaft 


maximum 
adaptation 
stantaneous 


ing drum with sweep 


Prime Movers and Their Accessories, 


INTERNAL COMBUSTION ENGINE.—A 
H. Forsyrue, care of Reynold Carriage and 
Manufacturing Company, 311 East Third 


Street, Joplin, Mo. The more particular pur- 
pose in this case is to provide an engine hav 
ing a plurality of cylinders connected with a 
chest, the last containing a _ rotating plug 
which takes care of the explosive charges ad 
mitted to the cylinders and also of the burned 
gases discharged from the cylinders after the 
various explosions 


Pertaining to Recreation, 

GAME APPARATUS.—R. M. Bren 
NER, Room 5, 1440 Broadway, New York, N. Y 
The intention in this instance is to provide 
a race game apparatus more especially designed 
for use in pleasure resorts, exhibitions and 
other places, and arranged to simulate a horse 
race or a similar race in all its stages, and 
one which ts exceedingly interesting and amus 
2 to the onlookers. 


RACE 





Nore.—Coples of any of these patents will 
be furnished by the ScientiFic AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 





this paper. 
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PATENTS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


Classified Advertisements 


Advertising in this column is 7) centsatine. No less 
than four nor wore than 12 lines accepted. Count 
seven words tothe line. All orders must be accom- 
panied by a remittance. 














AUTOMOBILES 


A NEW WHITE STEAMER, Model 0-0, complete 
with top. Will sell at a very reasonable price, Address 
A. A. Hopkins, 943 8t. Nicholas Ave.. New York City. 


AUTOMOBILES AND MOTORCYCLES 


AUTOMOBILES, $50.00 up; Motorcycles, $20.00 up; 
guaranteed for one year, shipped freight prepaid. 
Largest list and lowest prices in the world. ing, 
Automobile Broker, Dept. 8. A ,215 West 125th Street, 
New York City. 


BUSINESS OPPORTUNITIES 


FREE SAMPLE gues witb the first letter. Something 
new. Every firm wantsit. Orders from $1.00 to $100.00. 
Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Mtg. Co., 438 N. Clark, Chicago. 


DEAFNESS 


THE DEAF HEARINSTANTLY with the Acousti- 
con. For personal use, also tor churches and theatres. 
Special insiruments. You must hear before you pur- 
chase. Booklet free. General Acoustic Co., 207 Beaufort 
St., Jamaica, N.Y.City. Paris branch, 6 Rue d Hanovre 





FOR SALE 


FOR SALE.—A small genera! machine sh Roquipped 
with four lathes. Miller Pianer, Shaper, Vises, etc, 
Business good. Reason ror selling, sickness. Address. 
Machine Shop, Box 775, New York. 


INSTRUCTION 


LEARN JEWELERS’ ENGRAVING.—Taught thor- 
oughly by mail. Beginuers leara better engraving from 
usin six mooths thanin years of rigid apprenticeship. 
Cat’g tree. Engraving school, Dep. 89 Page Bidg. Chicago. 


PATENTS FOR SALE 


PATENT on Skidding Block for Sale—\V ould arrange 
with responsible parties to manufacture my improved 
block on Koyalty basis. For co nplete specifications and 
drawings, address. P O. Box 274, Wilmington, N. C. 

FOR SALE.-~ My Patent No. 1,005,798, a portable iron- 
ing board. A sure selier. If interested write at once. 
For full particulars and terms eddress M. E. L. Beckbam, 
1405 Taylor Street, Columbia, 8. C. 


REAL ESTATE 


TEXAS INVESTMENTS .- Buy farm orchard garden 
lands near Houston, the greatest and most prosperous 
city in the southwest, where values are going up al! the 
time and fortunes made in real estate in short while. 
Easy terms if desired. Single crop pays for land; 
several crops annually. Address E, C. Robertson, 
501 Kiam Bidg., Houston, Tex. 


WANTED 


FACTORY MANAGER. — First class man to take 
entire charge of newly ovnipped plant for the manufac- 
ture of gasoline engines. ust be capable of hanaling 
entire production from drafting room to finished pro- 
duct Experienced man who can bandle to best ad 
vantage 40) men required. Actual experience required. 
No one will be considered uniess the best of reference 
ean be procured. Salary $5. Roum His 1300 
Trude Building, Chicago, Il). 


MISCELLANEOUS 


INVENTORS.—Send a copy of your patent to us and 
we will send you our contracts outlining our liberal 
manufacturing offer. For further particulars address, 
Atlantic Supply Co., Long Branch, N. J. 

MONOPLANE, —4Build full-size Bleriot monoplane. 
Detailed instructions with six working drawings each 
eighteen by twenty feur. Postpaid one dollar. Chas. 
Jarvis, 424 West 23rd Street, New York. 





INQUIRY COLUMN 


Inquiry No. 9247.—Wanted, to buy a Parmelee 
aerated water. 

Inquiry No. 9254.— Wanted, the name and address 
of manufacturers of lead pencils and pen h.lders, such 
as are used for printing acvertisements on. 

Inquiry No. 9:255.— Wanted, to buy a patent rol- 
ler, a ball-bearing axle. which could be purchased ona 
royalty basis; it must be cheap and fully proved. 

Inquiry Ne. 9256. Wanted addresses of parties 
having Pitchblende deposits, if able to ship ore. 

Inquiry Ne. 9257. Wanted addresses of firms 
selling second-hand water turbines. 

Inquiry Ne. 9258.—Wanted addresses of parties 
having gem materiais to offer in any part of the world. 

Inquiry N°, 2959.—Wanted to buy a machine for 
removing the coating of a filbert. 

Inquiry No. 9260.—Want addresses of parties able 
to ship corandum, garnet, flint, emery or any mat 
suitable as anabrasive. 

Inquiry Ne. 9:261.—Wanted, a manufacturer to 
mae card games 

Inquiry No. 9262,—Wanted, to buy a glass which 
is a cou.ductor of electricity, and the address of the 
makers of the same. 








Frost Flowers and Snow Crystals 
(Concluded from page 64.) 


opportunity to lose their heat until the 
resultant temperature is below freezing 
point, and yet not freeze. The sides of 
the pool are ragged or rushgrown; weeds 
and rushes break the surface, growing up 
from below; and the motion of the sur- 
rounding atmosphere, or vibrations in the 
earth, agitate the liquid. 

If we sit down to watch a pool on a 
frosty night, we shall see some such pro- 
cess occur as this: Let us suppose that 
the bulb of a thermometer is suspended 
in the water in such a manner that the 


movements of the mercury column are 
visible to our eyes. The column falls 
gradually until it reaches the _ point 


marked freezing, 32 degrees on the Fahr- 
enheit scale. There it will probably re- 
main for a while. Presently we shall no- 
tice that a light film appears around the 
edges of the pool, or where a weed breaks 
the surface. This film extends and vis- 
ibly increases in cohesion and thickness. 
latches of it appear all about the sur- 
face of the pool. If the night is very still 
we may even hear a faint sound as of 
crackling, as the young ice spreads and 
grows, and the edges of contiguous 
patches infringe. Now the thermometer 
registers a quick fall, to 24 degrees per- 
haps. At first the ice film almost wore 
the appearance of a dirty slush, 
though one cast a handful of snow into 
the water. Now it becomes a clean, firm, 
and polished covering—ice in fact. 

We have seen the surface of a pool as- 
sume the solid form of ice; and that this 
ice grew outward from tle banks or from 
around such solid substances as floated on 
the surface of the pool or broke it by 
growing up from below. We have even 
heard the young ice crackle as it grew. 
To learn what has happened we must 
leave the pool and search for the oppor- 
tunity of obtaining another object lesson. 

Let us suppose that we are standing on 
the ice which covers a mountain lake. It 
is midwinter and this ice is several feet 
thick. There is no snow upon it and the 
sun, falling upon the ice, shows us that 
its substance is full of what wears the 
appearance of gleaming white spots. As- 
suming that the light and other condi- 
tions are favorable for the observation, 
we can now learn how ice melts. Each 
of these spots is the center of a liquid 
six-petaled flower, and the central gleam- 
ing spot is a vacuum. All such flowers 
lie parallel to the surface of freezing. 
hey are never confused or imperfect un- 
less the structure of the ice be faulty. 
They tell us what ice is. 

When a sheet of water, such as a lake, 
begins to freeze, six-rayed ice-stars are 
formed here and there, and float on the 
surface. These touch each other and 
their edges join. They are the component 
parts of the sludgy film which grows out- 
ward from the banks of a freezing pool, 
and, later on, it is these six-rayed crys- 
tals which are compressed together by 
the sheer force of their own expansion 
and growth to form transparent sheets 
of ice. The sheets float on water because 
each molecule of water expands as it is 
transformed into the crystalline form-ice. 
Contrariwise, when the sun's rays reverse 
the process, and melt an ice star in the 
heart of a block of ice, but so delicately 
as not to destroy the specific form of the 
melted crystal, this water-flower occupies 
a less space than the original ice-flower, 


as 


and its petals are arranged around the 
gleaming spots of vacuum mentioned 
above. 


Floating ice-crystals, or free water-flow- 
ers in ice, can only be observed in situ, 
and rarely then. Few speculations cause 
one greater wonder than a deliberate con- 
sideration of what must be the almost- 
incredible power exerted by the rays of 
these unstable ice-stars to weld them into 
that ice which will bear the weight of a 
man, or split asunder huge rocks. Ska- 
ters may occasionally have ocular proof 
of the reality of this power, as when the 
ice-covering of a lake “bends-up” with a 
report like that of a small cannon—an 
incident due solely to the intolerable lat- 
eral and upward strains on the mass 
when the ice-sheet stretches from shore 
to shore and is still “growing” downward 
into the depths of water. The expanding 
ice must foree the lake banks apart, force 
out the bed of the lake, or heave itself 
bodily t, ward. The last alternative en- 
counters tue least resistance, and hence 
those cracks and ridges cn the ice which 











A Solid Steel Sash un- 
weakened by cutting or 

unching at the joints— 
clean wide Ventilators, 
weather-proofed by double 
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nent—Economical—aused all over the country. 








Factories Flooded With Daylight 


Pay in initial cost and keep on paying in better work and bigger output. 
light and fresh air make workmen active, industrious and most efficient. United 


Steel Sash for windows cuts the light bill and adds to the dividends. 


circular contact joints—Improved glazing with special Spring 
Clips—Superior in appearance and finish—Fireproof—Perma- 


Write to day for free United Steel Sash Catalog, Estimates, etc. 


TRUSSED CONCRETE STEEL COMPANY 


702 Trussed Concrete Building, DETROIT, MICHIGAN 
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SHAVING becomes a 
real pleasure—if you 
are properly lathered. 


COLCGATE'S 
SHAVING STICK 


makes a rich, plentiful 
lather—makes it on the 
face where each motion 
of the brush softens the 
beard. With Colgate’s 
Stick there isno mussy 
“rubbing in” with the 
fingers. 
Leaves the face cool and re- 
freshed— with no “smart. 
Clean, quick, antiseptic. 
In a nickeled box. 
Trial stick for 4c. post. 
age—lasts for a month, 
COLGATE & CO. 
Dept.70, 199 Fulton St., New York 




















Carry a Texas Gun 


A new Watch Fob and the catchiest 
that has ever been offered in this line. 
akes a hit everywhere, attracts atten- 
tion because it carries an air estern 
Romance. Made sino mn of the 
Alamo, Cradle of Texas Liberty. 
iniature of the Cowboy's equipment. 
Reminiscent of the wooly days of the 
great Southwest. 

Holster of good leather, metal gun 
slipped inside ready to be pulled. Hol- 
ster stamped like cut, or your initial burnt 
on it. 

A suitable gift, certain to please young 
and old of both sexes, Send 25 cents today 
and we will send you one of these fobs by 
next mail. $/.00 will bring 5 fobs. 
ALAMO LEATHER AND NOVELTY CO. 
Dept. SA. 418 Ave. D, San Antonio, Tex. 

















M..Scientific American 


Have you ever stopped to think how many 
things you can do with a scientifically 
designed plier. In office 

workshop and stable, there are things that 
will break, bend or loosen and if you bave 
a Utica Plier, you can fix it yourself with 

out the aid of a skilled mechanic, 


every home 





and save many times the cost of the plier 
Get a Utica Plier today at your Hardware 
or Electrical Supply Dealer's. 
Do not accept a Substitute. Get a Utica 
UTICA PLIERS ARE UNION MAD 
WRITE FOR PLIER PALMISTI 


UTICA DROP FORGE & TOOL CO. 
Utica, New York. Dept. D. 


















Use It Thirty Days Free 


Write for information about our improved 


GASOLENE ENGINE 


Write for Facts regarding 
our new Slow Speed, High 
Duty Engine, burning gas, 
solene, kerosene or distillate. 
rite for the Facts about 
the engine that gets up-to- 
date powerfrom every quart 
of fuel—one that has the rec 
ord for lowest upkeep cost— 
that is the quickest and easiest 
starter—has least vibration— 
perfect lubrication, steadiest 
power, least wear and tear. 
Mail us yourname and address on a post card, 
today, giving us the size of engine you need 
and the use you wiil put it to. We make 1) 
to 6} h.p. single cylinder engines; @ to 20 h.p. 
two cylinder; 30 to 60 h. p. four cylinder. 
Quick action on your part is demanded to get this 
free offer, Don't buy or order an engine unti! you 
investigate the TEMPLE MAKE. 
Temple Pump Co., 466 W. 15th $t., Chicago 
THIS (S OUR GOth YEAR 















































only oil for 





Try this great household help—3 in One oil. 
‘ Will save your time, your strength, your health. 
With little labor and small cost you can make everything run 
right—keep everything bright—clean—new. 

__3 in One is a clear, almost odorless compound free from 
acid, grease or varnish smells—the first oil, the best oil and the 


OILING, CLEANING, POLISHING, PREVENTING RUST. 


Makes any old sewing machine run lightly—keeps hinges from squeaking—<.. 
clocks, bicycles, guns, anything that needs lubricating. 


~* 


Cleans easily; polishes beautifully; pianos, mahogany, any furniture. Removes 
dirt, grime, grease—restores natural lustre of the wood. 


nickel surfaces—bath room fixtures, stoves, prevents rust on any 


Men, metal, indoors or out. 







Beware-—-3 in One is imitated. Get the Big Red One—and have 
the original, the best, the cheapest. 

25c bottles. 3 IN ONE OIL COMPANY, 

42 AZH Broadway, New York City. 


At all good dealers, in 10c and 








Smart Boys oil their guns with 3 in One—aise 
skates, tools, bicycles. The best oil for any use, 
Try it at our expense—write today—now, 
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The Comptometer appeals to the 
Bookkeeper, | Ice is the solid form assumed by liquid 





Accountant, 
Bill - clerk 

the man who 
pays the bills 


recause: 


itions in half the time possible 


1. It does add 


by any other meat 


it is the only adding machine fast enough 
for practical f of chain disco ints, extend- 
ing and checking | » pa s, costs. Let us 
show you by practical demonstration, 

3 It is easy to operate; even your type- 
writer, with a few weeks’ practice, can figure 
faster and more accurately than a skilled ac- 
countant. Brain direction, machine execution 

that’s the best possible te 
; It ve ne, y and worry by its | 
apid speed and sur wy Used on all 
kinds of Aguring by b houses all over the 
world One busine house alone has 181 
Comptometers in daily 

Let us send vou a booklet about it; or machine 
on free trial, prepaid U. S. or Canada 


Pett & Tarrant Mig. Co., 


TYPEWRITERS ...:. 


Visible Writers or otherwise 
L.C. SMITHS, UNDERWOODS, OLIVERS, Etc. 


4 to '}> MFRS. PRICES 
Shipped Ang where for t t Rented, ne Rent te Apply. 
Pelecs SES. 00 Uo we to innsweted Carnie. Your anpun 





“ ur Opper 
TYPEWRITER ESPORIUE (he 34-36 \. Lake St., CHICAGO 


PENNSYLVANIA 


RAILROAD 


Going to Chicago? 


One night to Chicago is 
what the Pennsylvania Spe- 
cial offers to the busy man 


No time is lest from the busi- 
ness day. The banks and ex- 
changes have been closed for 
an hour when the train leaves, 
and it reaches Chicago before 
they open the next morning. 

Ane nate dinner is served 
in a well appointed dining 
cal 

The night may be passed 
according to the traveler’s 
humor He may work a 
while with a free stenographer 
at his elbow He may read 
in the club or observation car 
lighted state- 

There is a 


or in his fitly 
room or berth 


club-like 


smoke room, 


atmosphere in the 
where chat and 
amoke and refreshment com- 
bine to make the evening pass 
lightly. 
In the 


there are clothes hangers, and 


berths and rooms 
the beds are comfortable in 
size and furnishing. The 
roadbed is solid, the cars 
steady, and the sleep is re- 
freshing 

The morning bath and 

eakfast on the 


man for immediate 


train fit a 
work on 
arrival. 

This is travel with all draw- 
backs eliminated. 

The Pennsylvania Special 
York, Pennsyl- 
vania Station, 4.00 P. M., 
Hudson Terminal 3.55 P. M. 
aad arrives Chicago 8.55 A.M. 


leaves New 


1708 N. Paulina St., Chicago, IM. | 


bring many a nasty fall to the skater 


terrestrial waters in the process of con 
gelation or freezing When what may 
for the moment be called liquid 
water-rain, freezes, we get 
But the water held in suspense by the 


aerial 
hail-stones 


atmosphere surrounding our earth is held 
i the form of vapor. Saturation of the 
iimosphere with water-vapor is followed 


by condensation. This vapor in its con 
becomes too heavy to be 
}supported by the atmosphere which forth 
iwith lets it fall back to earth whence it 
was before, and will again be taken up 
through the incessant evaporation De 


densed form, 


posits of condensed atmospheric vapor 
occur in various forms and from various 
causes When a warm vapor saturated 
area of our atmosphere is suduenly cooled 
air-currents, or 
undergoes condensation 


by contact with colder 
ther causes, it 
burden fall back to 
earth as rain, hail or When a 
saturated section of the lower atmosphere 


ind lets its liquid 
snow 


comes in contact with a section of earth 
at a lower temperature 
mer night the surplus moisture in this 
ir falls as dew: in winter as hoar frost; 
under conditions which are far rarer and 
seldom occur except locally, in high moun 
}tain districts in early winter, the deposit 
| takes the form of frost-flowers. 
frost-flowers are identical in form with 
called snow 


as during a sum 





These 


those other . flowers, flakes, 
|which are formed “in the clouds” or yet 
F welded to 
lvether by their natural expansion, cover 
| pools of water with a sheet of ice in 
described 


igain the ice-flowers which, 


frosty weather—as_ already 
The white deposit of bhoar-frost is .also 
built of them. All invariably come into 
|} existence as six-sided stars. There is no 
other type, but this type apart, the forms 
are of an infinite variety: over 1,000 have 
been enumerated 

It is hardly photograph 
those ice-stars, the birth of which pre 
cedes the change of liquid water into solid 
ice. To photograph snow-flakes is 


possible to 


again, 
not easy. The pictures accompanying this 
irticle are therefore 
photographs of ice-flowers or natural ob- 
jects coated with hoar-frost. 


all reproduced from 





The Romance of Echoes 


(Concluded from page 69.) 


the left: now in unison with the direct 
sound, and presently a third, fifth, or 
tenth of the fundamental. Occasionally 
it seems to combine two or more voices 
n harmony, but more frequently it re 
sembles the voice of a single mimic 
Brewer also tells us that the celebrated 
echo of the Gap of Dunloe, in the lakes 
of Killarney, will render an excellent sec- 
ond to a simple air played on a bugle 
This is merely an embroidered version 
of the true which is that if the 
bugler chooses the right station and plays 
in the right tempo, the reflected notes 
heard at the same instant with 
different notes of the direct air, and may 
harmonize with them in many cases. Th's 
does not appear to be a true case of har 


story 


will he 


Rayleigh himself 
Bedgebury Park, 


however, reported by 
viz., that of the echo at 
the country residence of Mr. Beresford 
Hope. The sound of a woman’s voice 
was returned from a plantation of firs 
situated across a valley, with the pitch 
octave The original sound 
required to be loud and rather high, 
and a man’s voice would not produce the 
effect 

Rayleigh explained these echoes on the 
| principle of selective reflection. Just as 
small particles in the air will reflect light 
of short wave-lengths, but not that of 
long wave-lengths—a fact that explains 
the colors of the sky—so obstacles that 
are small in proportion to the length of 
reflect only the 
smaller sound-waves; i. e., those of high 
pitch. Thus, in the case of a composite 
note, such as that proceeding from the 
human throat, a group of small obstacles 
will return high-pitched overtones, or 
harmonics, but not the fundamental. 
| Lastly, we come to aerial echoes; i. e., 
|sounds reflected not by solid obstacles 
| but by invisible acustic clouds in the 
| atmosphere Once upon a time it was 
fowmers that ordinary clouds, visible ag- 
| 


raised an 





the sound-waves will 


gregations of water-drops, were potent re- 
flectors of sound; and that, similarly, a 


fog obstructed the passage of sound 


These notions were effectually dispelled 
l by Syndall, as a result of his experiments 








| boundary 


: } | were sharply 
monie echo. An unmistakable case was, | : 


with fog signals, in 1873. Tyndall found 
on the other hand, that the sounds of 
syrens and signal-guns were reflected by 
the atmosphere even in the clearest 
weather. He explained this effect as due 
to a flocculent condition of the air arising 
from unequal heating or moisture 

The latest episode in the romance of 
echoes—and one of the most romantic— 
has to do with aerial reflections on a 
vast scale, and it is especially noteworthy 
for the reason that it has suggested to 
meteorologists a novel method of inves- 
tigating regions of the upper air that are 
far beyond the reach of kites and bal- 
loons 

On November 15th, 1908, a magazine 
containing some 28 tons of dynamite ex- 
ploded in a tunnel of the Jungfrau rail- 
way. The detonation was heard over a 
zone extending to the north and north- 
east for a distance of about 30 kilometers 
(the configuration of the mountain pre- 
venting the propagation of the sound in 
other directions) Beyond this zone no 
sound whatever was heard over a region 
some 100 kilometers wide, embracing the 
northern half of Switzerland. Yet, 
strange to say, over a wide region begin- 
ning near the northern border of the 
country and extending north into Ger- 
many the sound was heard. In other 
words, there was a zone of normal audi- 
bility, then a wide zone of silence, and 
then a zone of abnormal audibility, be- 
ginning about 140 kilometers from the 
place of the explosion and ending about 
50 kilometers farther away. These facts 
were fully established by the Swiss Me- 
teorological Institute, which took pains 
to collect reports from all parts of Swit 
zerland and southern Germany, and pub 
lished a map showing the places from 
which positive and negative information 
Moreover, the same curi 
ous acoustic phenomenon had been ob- 
served in connection with certain explo 
sions in Germany a few years before. 

How is this effect explained? Making 
due allowance for the acoustic shadows 
of the mountains, and for the refraction 
of sound due to vertical variations of 
wind and temperature, we must still seek 
an adequate explanation of the fact that 
the sound of the explosion jumped com- 
pletely over a region 100 kilometers in 
diameter, and, after pursuing a path 
through the air above the level of certain 
mountain observatories (from which 
negative reports were received) returned 
to earth again. This looks like a case 
of aerial reflection, and we must seek its 
cause 

In his recent studies on the stratifica- 
tion of the atmosphere’ Dr. Alfred Wez- 
ener offers the following explanation: 
The atmosphere is rather abruptly di- 
vided at an altitude of about 70 kilo- 
meters by the boundary plane between a 
stratum consisting chiefly of nitrogen, 
and one consisting chiefly of hydrogen 
The speed of sound is many times greater 
in the latter gas than in the former. 
Hence a sound-wave impinging on this 
plane at a sufficiently great 
angle of incidence would undergo total 
reflection If the plane of separation 
defined, and if no other 
causes conspired to deflect the path of 
the sound, it would, when propagated up 
ward from the earth’s surface, return to 
the ground at and beyond a distance of 
40 kilometers from its place of origin 
These conditions, however, are not ful 


was received. 


| filled, for the path is in the first place 





deflected by the ordinary causes of acous- 
tic refraction, and in the second place 
it does not encounter a sharp plane of 
demarcation between the two gases. Tak- 
ing these facts into account, Wegener 
finds that the path of the sound is a 
gradual curve, the crest of which varies 
in altitude with the angle at which the 
sound leaves its origin. According to his 
calculation the nearest point at which 
the sound should return to the earth is 
116 kilometers. 

Why not, asks Wegener, reproduce the 
Jungfrau explosion experimentally? 
With a widespread corps of observers on 
the alert to note results at a prearranged 
moment, a much less powerful and less 
costly explosion would suffice to send a 
message forty-odd miles above the earth 
and back again. The suggestion is 
worthy of the attention of meteorolgists, 
for no means should be neglected that 
may lead to precise knowledge concern- 
ing the, at present, decidedly problemati- 
cal structure of the atmosphere above the 
level where it ceases to be air.—c. F. T. 


! Physikalische Zeitschrift, March 1, 1911. 








One Dollar 


Puts the 


“RICHMOND’ 


Suction Cleaner 
In Your 








One Dollar foreverfrees 
you from brcoms, mops 
and dusters—and the 
backaches and drudgery 
they bring. 

One Dollar forever 
stops the expense and the 
nuisance of Spring and 
Fall house cleaning. 

One Dollar enables you 
to do, easily, by electricity 
or hand power, the worst 
work a woman has to do. 

And One Dollar is the 
only cash outlay to bring 
you the 


























: 

Suction Cleaner 
complete—ready for in- 
stant use. 

Use the machine 5 
days in your own 
home, then if you 
are willing “Aj 









to part 
with it, 
simply 
notify 
us and we will refund your dollar and 
send for the machine 
On the other hand if you decide to keep 


the machine, you can pay the balance on Easy 
Monthly Payments out of the actual money 
which the machine saves, week by week 

A liberal discount will be allowed those who 
pay cash. 

The experience of most purchasers is that the 
{RICHMOND | Suction Cleaner pays for itself in 
rom twelve to thirty months. 
For Vacuum Cleaning is the greatest 
of all household economies 

You are paying the price of a suc- 

tion cleaner, right rma whether 
you have one or not. 


You are paying its 
price out tn twice- 
a-yearhouse 

cleani om el alone 
























fora RICHMOND 
makes house 
cleaning needless. 
You are paying 
its price out— 
Many times 
over—inthe hard 
labor of sweep- 
ing and dusting 
which the 
makes 
unnecessary. 


furniture, 


ofa ph ma when a single dollar would save the waste, 

e RICHMOND” Suction Cleaner weighs but ten pounds 
anywhere, without the 
er. 


Pp an be carried upstair 
least fatigue. It is « port 

But light weight pr easy operation are but two of the 

exclusive superiorities. There are many more, 

the hair-drying, pillow-renovating and upholstery attach- 
ments—the nite special tools which make the 
the most complete cleaner ever offered. 

Surely you must see that the 
must give perfect service, perfect satistacti 
month after month, ¢ 





Suction Cleaner 
yn, day after day, 
ise we could not afford this offer. 
$30, $45, $65, $90, etc.—§1 down, 


each 1 






The prices are 
and a small am 








Our “Special Agency flan” enables live, energetii 
young men to become the Vacuum Cleaning 
Representatives of their respective communities, Our 
“Special Correspondence Course” in Salesmanshif, t 
gether with instructions from our trained representa 
tives, insures success. Write for particulars. Local 
agents want Ae Fn erywhere. 





Manufactured exclusively for The Richmond Sales Co. |» 


eC H Cc 
Toe MSCrum-HowE tt Co. 
Largest Makers of VacuumCleanmng Systemsin the Wor 
Vacuum Cleaning Systems (manufactured 
and sold under the protection of the Basie Kenney Patent 
and many_others); and = ” Heating 
Systems; Rath Tubs, Sinks, Lavatories 
Concealed Transom Lifts, Casement Win- 
dow and Outside Shutter 1 
GENERAL OFFICES - 
NEW YORK CHICAGO 
Park Ave.and4istSt. Rushand Michigan Sts. 


Branches or Agencies in other Principal Cities. 


Vacuum Cleaning embraces every provedly 
successful type of apparatus from the Hand Power Cleaners 
at $25.00; Ten-Pound Electric H ousehold Portables $35.06 
to $70.00; Heavy Duty Portables $175.00 to $225.00; and 
Built-in-the-house stationary $225.00 and upward for cash 
also sold on Easy Monthly Payment Plan. For informa 
tion about Stationary machines address THE McCRUM- 
HOWELL CO. at either of the offices named above 


Free Trial—No RedTape 


The Richmond Sales Co. 
103 R Park Ave., New York 


Please send full particulars of your Five Days Free 
Trial Offer: 
I ie adie i electricity in my house. 
(To those who haven't electricity, we will tell about our 
hand power cleaner.) 
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Paris Garters are as 
easy to get as they are 
easy to wear. 
Anywhere that you can 
find good furnishings 
you can buy 


i 
| 
| 
| 
PARIS | 
| 
| 
| 





GARTERS 
No Metal Can Touch You 


In the rare event of an at- 
tempt at substitution you 
have only to look for the 
name PARIS. which is on 
each garter 


They are the 
standard of 
to-day. 









25 cents 
50 cents 


At All Dealers 


A. STEIN & CO. 
CHICAGO, U.S.A 
New York, Flatiron Bldg 
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Tribute from a Leading London 
Daily 
HE Daily Telegraph of London has 
this to say of our recent issue on the 
United States Navy: 

“A naval number of the ScrentiFic 
AMERICAN, the leading weekly paper on 
its particular plane in the United States, 
has just been published. Such a produc- 
tion is only possible on the other side of 
the Atlantic, for everyone concerned in 
naval administration in the United 
| States, from President Taft downward, 
j has co-operated to make this issue a 
eat event in naval literature. The 





beautiful cover, in colors, bears a mes- 
from Mr. Taft, and within are a 
number of articles of peculiar interest 
“From that of sear-Admiral Mahan 
}quotations are made in another column. 
Mr. Meyer, the Secretary of the Navy, 
writes on ‘The Business Management of 
the Navy ;’ Rear-Admiral R. Wainwright, 
one of the staff officers, gives some rea- 
sons for believing that the American navy 
has reached a higher standard of readi- 
ness for service; Rear-Admiral H. I. 
Cone, engineer and chief, contributes an 
interesting article on ‘Propelling Ma- 


sage 


chinery for Naval Vessels;’ and Rear- 
Admiral N. C. Twining, chief of the Bu- 
reau of Ordnance, describes recent de- 
velopments in gun manufacture. These 
are only a few of the articles—all writ 


ten by the chief expert authorities of the 
American fleet. The issue is admirably 
illustrated, and is a remarkable contribu- 
tion to naval literature.” 


How Far May Thunder be Heard 
HAMBERS’S ENCY¥CLOPZEDIA, in 
its article on “Lightning,” “The 

distance away of the flash can be esti- 

mated by the time between flash and the 
beginning of the thunder, every 5 seconds 

being equivalent to 1 mile; 50 

or 10 miles is the greatest observed inter 

val at which thunder has been heard.” 

Other reference books say 15 miles; and 

this is, we believe, the prevailing popular 

opinion. It nearly with, and is 


says: 


seconds 


agrees 





probably founded upon, the statement in 





Arago’s well-known work on thunder and 
lightning—the highest authority of its 
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is the one pen that can be 
depended on at all times. 
Pen \ It is so constructed that it writes 
points instantly the pen point touches 
to suit the paper. 
t e J It is impossible for the 
angd-— 
per *‘Swan Safety”’ 
point, fine to leak, no matter in what 
point, etc, & position the pen is car 
Any stationer ried. Used by doctors, 


or jeweler will 
show you a 
selection of 
**Swan Safety”’ 
pens and you will find 
one that suits your hand 
exactly. 


lawyers, business 
men, authors, court 
reporters, etc., the 
world over, 


Every Pen 
Guaranteed 
by the 
Makers 


Made in scroll vulcanite, 
sterling silver, rolled or 
solid gold 
Price $2.50 and up 
At all stationers and jewelers or write 
to us for illustrated list. 
MABIE, TODD & CO. ‘ 
17 Maiden Lane, New York ): 
209 S. State Street, Chicago 
79-80 High Holborn 124 York Street 
LONDON TORONTO 
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time—that De I'Isle once counted 72 sec 


onds between the lightning and _ the 
thunder. This, says Arago, is the great 
est interval recorded in the annals of 


and is 22 seenids 
which he was 


meteorology, 
than in any other ca wit? 


7 





the case that the 
lflashes in a distant thunderstorm are so 
spaced that one can tell certainly to which 
flash a particular peal of thunder belongs: 
hence the difficulty of testing the above 
figures. Such an opportunity was, how- 
ever, recently presented to a well-known 
German meteorologist, Dr. R. Hennig, 
while he was visiting a summer resort on 
the Baltic. From his bed one night he 
observed the flashes of a thunderstorm far 
out at sea at intervals of several minutes. 
The thunder was faint, but distinctly 
audible. On “counting seconds” he found 
that from eighty to ninety seconds and 
upward elapsed between lightning and 
thunder. The maximum interval was 96 
seconds. 

Commenting on this observation, the 
editor of the Meteorologische Zeitschrift 
states that in northern Germany intervals 


is rather 1 iy 








of from 80 to 85 seconds between lightning 
and thunder have frequently been re- 
corded. On the coast, with an abnormal 
distribution of atmospheric density, much 





greater intervals are sometimes observed 
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At Norden, in East Friesland, C. Veneema 
has on several occasions noted intervals 
as great as 140 seconds. At ordinary 
temperatures of the air this would cor- 
respond to a distance of about 29 miles. 
In one case this observer believed the 
interval to have been 310 seconds, repre- 
senting a distance of about 65 miles. 


The Largest University in the 
World 

NOTE was published in the Scren- 

TIFIC AMERICAN of December 30th, 
1911, claiming that Columbia with a total 
enrollment of nearly 8,000 is the largest 
university in the world. This statement 
has been corrected by a Columbia man 
in Science. According to his figures, 
without considering Asiatic universities, 
the University of Paris heads the list 
with 17,000 students after which follow 
Cairo with 10,000; Berlin, 9,600; Moscow, 











9,000, and St. Petersburg, 9,000. 


' 
greater | 





—— 
or 


Brom an old print tn La Telegrafie Historique. 





Napoleon’s Visual Telegraph 
The First Long Distance System 


Indians sent messages by means 
of signal fires, but Napoleon estab- 
lished the first permanent system 
for rapid communication. 


In place of the slow and un- 
reliable service of couriers, he 
built lines of towers extending 
to the French frontiers and sent 
messages from tower to tower by 
means of the visual telegraph. 


This device .was invented in 
1793 by Claude Chappe. It was 
a semaphore. The letters and 
words were indicated by the 
position of the wooden arms; and 
the messages were received and 
relayed at the next tower, perhaps 
a dozen miles away. 


Compared to the Bell Telephone 
system of to-day the visual tele- 


graph system of Napoleon’s time 
seems a crude makeshift. It could 
not be used at night nor in thick 
weather. It was expensive in con- 
struction and operation, consider- 
ing that it was maintained solely 
for military purposes. 


Yet it was a great step ahead, 
because it made possible the trans- 
mission of messages to distant 

oints without the use of the 

uman messenger. 


It blazed the way for the Uni- 
versal Telephone service of the 
Bell system which provides per- 
sonal intercommunication for 
90,000,000 people and is indis- 
pensable for the industrial, com- 
mercial and social progress of 
the Nation. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATE™ COMPANIES 
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One System 


Universal Service 





Price 
$1.00 





Veeder Counters 


to register reciprocating 

movements or revoln 

tions, Cut full size. 
Booklet Free. 


VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 
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E'BEST' LIGHT) 


More brilliant than electricity 
or acetylene and cheaper than 
kerosene. Costs two pants por 

week. Casts no shadow, Most 
perfect ligtt tor stores, facto- 
ries, churches, public balis or 
the home. Makes and burns its 
own gas. Simple, durable and 
handsome. In use in every civ 
ilized country in the world. No 
dirt. No grease. No odor. Over 
two hundred different styles. 
Agents wanted everywhere. 
Write for catalog and prices. 


THE BEST LICHT CO. 
87 E. 5th St., Canton, 0. 
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Baths, Elevators. 
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via Naples and Gibraltar. Foor icem 


West Indies 





Four Delightful Cruises j°. 
WEST INDIES, PANAMA CANAL. 
VENEZUELA and BERMU 
the Palatial = 


Leaving New York Riis 
Steamers: S.S. “ VICTORIA LUISE,” (16,500 


= fond 7. March 7, 1912, 25 Days. $175 and 
MOLTKE, (12,500 tons), 28 Days, Feb. 
24, iota, $150 up; 16 days, March 26, 1912, 


up. 
Every Laney of Teeveh, Every refinement 


ALY*7EG 


ma * SPECIAL TRIP 
KAISERIN AUGUSTE VICTORIA 


the largest and most luxurious steamer of the Ham- 
burg- American service. Equip; 
Paim Garden, 
Will leave New York, 
Gibraltar (4 hrs.) 
), Naples (8 brs.), Port 


$165 







by the superb 
transatlantic liner 


d with Kitz-Carltoa 
ymaasium, Electric 
FEBRU- 
Algiers (8 brs.), 
aid (5 days). 


aoc ee 


Around 


(From New York) 
February 27, 1913 (From San Francisco) 


By the palatial cruising steamer 


“ 
VICTORIA LUISE” 
(16,500 tons) 

Picorere includes Madeira, Spain, Italy, Egypt, 
India, Ceylon, Straits Settlements, Java, Philip- 
pines, China, Japan, Sandwich Islands and Overiand 
American Tour, Inlend excursions and side trips. 

Optional 

Tours: 
Cost including all 
expenses aboard and ashore 







17 DAYS IN INDIA 
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110 Days 
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A Good Living From Poultry 


The High Cost of Living can be Reduced by the PHILO SYSTEM 


1,600 Eggs, or 160 lbs. of Broilers can be produced in @ corner of a garden, 5x6 feet square 


If we wete to tell you that a family of six people could make a good living from six hens you would 
Results that have been accomplished by the PHILO SYSTEM in the past would 
Such results could not be obtained from common ly or common methods. 


SYSTEM in caring for the 


hardly believe it. 
justiiy this statement 


But the best birds of a NEW BREED, the NEW METHOD of the PHIL 


fowls and the new way of marketing make it possible 


This is not theory or guess-work; it is just what six hens have done in the past, and will do again when 
handled according to the latest methods and discoveries made by the originator of the PHILO SYSTEM. 
At this poultry plant in Elmira, a net profit of $25,000.00 from a HALF ACRE OF POULTRY 
has been made in — months where fertile eggs are produced and hatched every day in the 
year. From 80 to 120 pounds of the very best broilers and roasters have been raised every three 
TEM coops only 3 to 6 feet in size. 


Come tv Elmira and we will SHOW YOU how such results are accomplished. Let us tell you 


How You Can Make $1,000, $2,000 or $5,000, or More 


PER YEAR keeping poultry by the PHILO SYSTEM. This can be accomplished because there is no 
Everything in connection with the 
work has been reduced to a scienc and any one who will follow our system can succeed. 
Others are succeeding in every state and their experience and success are fully explained in out 
It contains ninety-six pages of carefully written 
and selected matter of immediate and permanent value to every poultry raiser, as well as numerous 
We will mail you this book for ten cents, in money or in stamps to cover postage, just 
to show you some facts about the poultry business that you have probably never dreamed of. 
We also have « NEW PHILO SYSTEM text book three times the size of any former edition. 
360, 000 PERSONS beve already purchased copies of former editions of this text book and have 
said $1.00 each for every copy. The new text book tells all about how to 
This book, with descriptions of appliances, and a night to 
If ordered at once we will mail the 


months in PHILO SYST 


longer any guees-work about raising, keeping or selling 


NEW BOOK entitled ‘‘ MAKING POULTRY PAY.” 


illustrations. 





doihe work to secure suc h mn ee results. 


make and use them, will be mailed to you postage paid for $1.00. 


two books, ‘‘MAKING POULTRY PAY” and the New Edition of the PHILO SYSTEM for only $1.00. 


THE POULTRY REVIEW This is a monthly publication edited by the originator of the 


PHILO SYSTEM and an able staff of writers made up of expert 


This magazine is devoted exclusively to the idea of being immediately helpful 





and practic al poultr ymen. 
to its readers. 


more valuable to the Pou 
one year's subscription. 


SPECIAL 


Our New Rook, “WAKING POULTRY PAY.” 96 pages 10c. 
New Ealerged Edition of the “PHILO SYSTEM BOOK,” $1.00. 
lf ordered at ence, we will mail the two books for $1.00. 


E. R. 


even to get better results. 


poultry. 


Every article is prepared and edited with this idea as a prevailing one. 
191 1, it had @ sworn to, paid-in-advance, guaranteed circu!ation of | 10,000 copies and is considered 
—_ than all other poultry papers combined. The price is only $1.00 for 


OFFER 


| “THE POULTRY REVIEW" 


| “MAKING POULTRY PAY,” * Jy SYSTEM 
BOOK" all three postpaid, for $1 


4062 LAKE STREET, ELMIRA, NEW YORK 





PUREE . 











MAKE A BETTER BOAT AT 
ONE THIRD USUAL COST 


hetter than you can possibly buy of the ordinary boat 
builder. [t is not tie material but the labor you pay for 
invest your own labor these Winter evenings. Make 
oat dividends of pleasure, achieve- 
ment, satataction You need not know the first thing 
about mechanics e send you the knocked-down 
frame, every particle of matenal, pertectly tashioned and 
hited. Ally. m do is te follow simple instructions and 
it the parte together. And you can depend on your 
boat depend on its seaworthiness ou know what's 
under you. Every piece of timber, every rivet - it sa 


rt of yoursell 
Write for Brooks’ Boat Book. Tells you all about 
Motor beats, Sail boats and Canoes, any boat you like 
any size. A few dollars and common sense will give 
you a Summer that will mean more health and joy for 
yourself and fries than you ever had belore. Write— 


your spare tfme pay 


On Sept. 14, 


(ome year) $1. 








BROOKS MANUFACTURING CO. 8501 Rust Avenue, Saginaw, Mich. > 
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§ Magical Apparatus | 


Grand Book Caialoeue Over 70 enurartings 


Mfrs., 8 Sixth Ave., New York 





Cards, « irewlars, box 
$18, Rotar $0. 
for ‘others 

reese cata 
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Print Your Own 


newspaper. Press $5, Larger 
money. Big profit — ting 
ot. Write fac f 


nie, Connecticut 





NEW YORA C/ 





by connoisseurs as the best in Hotel-life. 


Offers, at moderate rates, substantial comforts with 
ihe elegance, luxury and entertainment demanded 


Holland House, Fifth Ave. and 30th St. 


| is 

















MILES OF AUTOMOBIL 


THE MOST MAGNIFICENT WINTER RESORT HOTEL 
Situated in the most picturesque middle-south 
Accessible from New York via Railroad and Steamship Lines. 


Opens lanuary 12th 
18-HOLE GOLF COURSE. 








Indoor Re 


S| ROADS. 
ations 
Unexcelled Cuisine and Service 
Booklets and reservations, address 
HOLLAND HOUSE 
| Ave. and 30th St. New York City 


i lerrace 


AUGUSTA, GA. 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 


will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet 
to correspondents are printed from time to time 
and will be mailed on request 

(12591) S. S. asks: I would like ‘o 
know if we have any kind of insulating ma 
terials for a magnet? A. There is no insulat 
ing material for magnetic lines. They pass 
through everything The only mode of pro 
tecting a magnetic needle from outside mag 
netism is to place it in an tron box, which 
furnishes an easier way for the magnetic lines 
than the air in the box, and so they pass 
around the magnet and do not emerge into 
the air within the box and affect the magnet 
arrangement is a magnetic 





| 
| 
| 
| therein Such an 
screen, but not an insulator 


(12592) L. L. L. asks: 1 How far 
|} will an object sink in the deepest known ocean, 


ind how heavy would the weight have to be? 
beeps shape of sinker be any advantage? A 
Any weight which will sink in sea water will 


go to the bottom of the ocean before it stops. 
The reason is that sea water is only 1/20 
denser at the bottom than it is at the surface 
of the while any weight will be com- 
pressed more by the water than the water is 
at the lowest deeps of the ocean. The shape 
of a sinker will not make much difference. A 
spherical sinker will have the least surface 
for its weight, and will not be so liable to 
deviation as it sinks as some other forms. 
2 Is it possible at the present time to make 


ocean, 


la cable that would stand the strain necessary 
to lower said weight to the bottom, including 
the weight of cable? A. The ocean is sounded 
by the use of a steel wire. The sinker pulls 


the wire down. When the sinker strikes the 
bottom it is detached, and the wire draws the 
part which held the sinker up again. The 


sinker is not recovered. 3. How deep has 
the ocean been sounded? A. The ocean has 
been sounded to the bottom in the deepest 


parts known. A depth of nearly 31,000 feet 
has been found in the South Pacific, near the 
Fiji Islands. See Davis’ “Physical Geography,” 
page 62, which we will send for $1.35 post- 
paid. 4. Can you refer me to any one of 
your special numbers pertaining to sounding, 
ete.? How it is done, and so on? <A. You 
will find valuable articles upon the sounding 
of the ocean in our SvuPPLEMENT, Nos. 1228, 
1312, 1755, also many articles under the 
headings of Geology and Physical Geography 
In the Catalogue of Valuable Articles, of which 
a copy 5 I would like to have 

u give 1! description of Tester’s new rotary 

Ned by either steam, air 





mMaicd 

(12593) F. A. S. asks: Having a spe- 
cial interest in gyroscopes, I would ask you 
to please inform me as to whether they weigh 
the same spinning as when motionless. Would 
thank you also if you could refer me to some 
literatvre covering this particular 
the phenomenon, that is, its weight while 
stationary. A. There is 
no reason to suppose that a gyroscope weighs 
any less when in motion than at rest. Gravity 
acts independently of the motion of the body 
The gyroscope rests upon its support with all 
its weight when it is spinning. If not sup 
ported, it would fall to the earth. We recom- 
mend and can supply Crabtree’s “Spinning 
Tops and Gyroscopic Action,” price $1.50, 
which is the latest book upon the subject. It 
goes quite fully into the theory of the subject 


phase of 


spinning and while 








NEW BOOKS, ETC. 
A GuipE to Great Cities: WeEsTeRN Ev- 


| Rope. By Esther Singleton. New York: 

The Baker & Taylor Company, 1911 

12mo.; 295 pp.; 16 illustrations. Price 
$1.2 25 net. 


jehind the crumbling stones of Old World 
‘ities lurks a soul which the hurried and wor 
ried tourist seldom more than glimpses. Yet 
only in the light of the past can we properly 
interpret the present It is toward such an 
adequate and satisfying interpretation that 
Miss Singleton gently leads the willing traveler. 
Sixteen of the most famous cities of France, 
Spain, and Portugal are presented in pictures 
and in historical and descriptive narration, 
and although the style is of necéssity con- 
densed, the selection of material shows good 
judgment, a sense of proportion and, in the 
manner of its conveyance to the reader, some- 
what more of charm than the dry tabulations 
of the average guide book. 

North WALSHAM AND THE NORFOLK 
Broaps. By Florence Bohun. YELVER- 
Ton (South Devon). By Edward Fran- 
cis. New York: Frederick Warne & 
Co., 1911. 

These are two newly-issued “Homeland” 
guide-books, abounding in fine illustration and 
graphic description and maintaining in every 
way the high standard which the publishers 
have set themselyes, Cheap ip price and 
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“Inventors and Inventions” 


A NEW pour JUST PUBLISHED BY H. ROBINSON 
402 | lth AVE., NEW YORK. INDISPENSABLE AND 
INTERE STING TO EVERY INVENTOR OR PROS. 
PECTIVE INVENTOR. PROFUSELY ILLUSTRATED 
CLOTH BOUND, $1.00. IT TREATS AUTHORITA. 
TIVELY IN A CLEAR, POPULAR AND ENTER. 
TAINING STYLE THE FOLLOWING SUBJECTS: 
How to Invent. Financing a New Invention. Market. 
ing a New Invention. Advice to Inventors. The Glory of 
Invention. Pictures of Famous Inventors. Various Ways 
Employed to Cheat and Rob Inventors. Present Avail- 
able Means of Protecting an Invention. Treatment the 
World accords to Them, and Other Important Subjects, 
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ie all it will cost you to 
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thing will be sent you post id 

return mail. You will get much valuable in- 

formation. Do not —o it now 

TIRES, Coaster - ake rear 
sundries 


lamps. at 
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Give this 83 Automatic § 
9-80 per Free with every sale to 
— introduce our new goods. New selling 
plan that gets the 7. seco Sells in home 
A DAY or office,town orcountry. Write forterms 
and free outfit, while the proposition 
fs brand new. Thomas Mfg. Co.. 8463 Wayne St., Dayton, 0. 








Your PATENTS 

ncorporate = Busixsss 
in ARIZONA 

Expense the least. Hold meetings. transact 
Blanks, By-Laws and forms for making stock 
full-paid for cash. property or services, free. President Stoddard 
FORMER SECRETARY OF ARIZONA, resident agent for 
many thousand companies. Reference: Any bank in Arizona. 


epeniee——y — Box 8000 
OENIX, ARIZON. 


SPEECH! 


Laws the most liberal 
business any woere. 








You Can Be a Convincing Speaker 


“ Pecaliar qua aeations, or “ being hore to te are 
wholly unnecessary to win success as a public speaker 
“ Poets —— wpe but Kleiser oe oy public 
successful business man. Above 
I, mb taining taspires confidence aud 
in the papil. 


GIVE GRENVILLE KLEISER 
(Formerly of Y ole Faculty) 


15 MINUTES A DAY 


at home, and he will make you « Fluent Speaker on all 
occasions. His Mail Course will quickly teach you bow to 


—Build Up a Png | Personality 
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It Costs Nothing ‘: tar 


to learn full particu 
lars of as upequaled 
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“SCTAR”? laze ine of Tn 
Attachments; ¢phemeral as to concrete make-up, the little | 

For Foot booklets may be tucked awsy in a pocket with 

or Power LATHES F out compunction, yet are ever ready to yield 

| Gattabie ¢ or fine seeurate wok | up their exact knowledge and inspiring infor- 

|}mation for the benefit of traveler or shut-in 


Send 1G ae - B | History, topos sraphy, roe bao aya aneove Is YOUR SAFE safe ? 


feel room aud machine shop. 
ommca FALLS MFG. CO. joe interest are alike charmingly unfolded. 
695 Water Street 


o Fal, THE DrREADNAUGHT Boys ON BATTLE Prac- 
oon eta cunae | rick. By Captain Wilbur Lawton. New When you leave your office at night do you feel 


York: Hurst & Co., 1911. 2mo.; 305 
EBASTIAN LATHES) 22/2") = * confident that should there pe a ye and = 
High Quon oe ies Life aboard a modern battleship, even in floors give way that your Safe with its invalu- 
able records would safely stand the drop of a 


THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 
dozen or more stories into the cellar > 


Please look at this picture. 





















“the piping times of peace,” has in it suggestion 
enough of excitement to fire the patriotism and 
set the blood simmering When traitors enlist, 
The ” BARNES” Positive Feed and a foreign government attempts to learn 
through them the secret of a new explosive, 
. e it is evident that our two boy heroes, Ned and 
pright Drills Here, have their work cut out in the cireum 

. . a The f 


venting of their country’s foes features 








10 to 50-inch Swing of the modern American war _ vessel are 

; sketched with a convincing pen, and the routine 

Send for Drill Catalogue of sea life, the working of the big guns, and 

i the incidents of target practice form the back- 

W. F. & Jno. Barnes Co. ground for a series of thrilling adventures cul- 

: Established 1872 minating in a “flare-back" that imperils many 

1999 Ruby Street Rockford, Illinois lives during the trial of the Varian gun and 


its marvelous new explosive 








Les Procres Recents pe L’ASTRONOMIT 


TA BENCH LATHE (III. Année 1909.) La Cométe de Hal 
for A E ley 4 son retour de’ 1910, Par Paul 
v Amateurs, Experimenters, Stroobant. Brussels: Hayez, Imprim- 





Model Makers, Etc. ' 
Suien ¥ indian. ae eur de Observatoire Royal de Belgi-| . yy 
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